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CHAPTER I 
THE PROBLEM AND ITS BACKGROUND 
A. Statement of. the Pro'Qlem 
The problem.-... The problem o:r this paper is to apply the 
basic principles and procedures set forth in Fundamentals of 
Secondary School Teaching !/ and the course in the Unit Method 
in the Secondary School &I to the unit organization and clas~­
room presentation o:f a topic .i.n college-preparat?rY mathematics 
_at Tabor Academy, a private boarding school :for boys. The 
topic, "Graphs", was prepared .for two sections in the ninth 
grade. 
B~ The Pupils to be Taught 
Class Group.-- This unit was prepared :for a group of 
college-preparatory pupils .enrolled in the ninth grade course 
in algebra :t, which at that time was elective for any upper 
classman and required :for all . entering :fresbman. Three 
separate sections with thr.ee sep~ate teachers were required 
1)1ioy 0. Billett, Fundamentals of Secondary School Teaching, 
Houghton Mif':flin Company, Boston, 1940, pp xvi, 671 · 
gj"Unit Method in the Secondary Schoolu, Roy 0. Billett, ·--< 
Instructor, School o:f Education, Boston University, Summer 1948 • 
. -1-
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to handle the number of s~udents. enrolled for the algebra 
course. (Due to a change in personnel midway through the year~ 
it was necessary for the writer to take on a second section.) 
The writer's two sections using the unit method were 
composed of seventeen pupils and fifteen pupils respectively. 
In .section orie there were 11 pupils in the ninth grade and 
six. in the tenth grade. In the second section they were · 
divided into 10 ninth graders and tive tenth graders. Each 
section met five periods a week for forty minutes and once a 
week for eighty minutes. The first section met during the 
first period of the day at 9;00 A.M. The first period of work 
followed their homeroom session at 8~50 A.M. On Mondays there 
was a laboratory period immediately following the first period 
so that section one met eighty minutes instead of the usual 
·forty on that day. The second section met the second period 
each day and had its eightyminute period· on Friday when the 
laboratory period came between the second.and third period. 
Statistics regarding the pupils.-- From the school of'fice 
files it was possible to obtain the following infor.mation: 
chronological age, intelligence quotients based on the Otis 
Quick Scoring Test For.m 0 and the California Test of Mental 
Maturity supervised by the Boston University Testing Bureau. 
From the latter test, it was possible to ascertain scores in 
the mathematical :fundamentals of addi t:i,on, subtraction, 
multiplication and division, as well as the verbal and non-verbal 
mental ages of the group. Another helpful addition from this 
-3 
Boston University test was the section called Problem Solving 
Abilities. The following tables and graphs contain this information. 
In Table 1 below~ the pupils are listed according to their 
rank scored on the California Test. Included in this table e.re: 
the grade placements (column 2); chronological ages as of November 
· 1~ 1951 (column 3); California liientaJ. IYiaturity Score (c~lumn 4); 
the Otis ~uick Form. c·Intelligence Quotient (column 5); the pre-
test (column 6) and final test (column 7); with the respective 
gains and losses based. on column 6 and column 7 indicated in 
column 8. 
Table 1. Data From. the School Files and Grades on Unit Tests 
6tis Form C Class· Chrono- California Pre- Final Student logical Mental Intelligence Gain 
Number Level Ase Maturiti ~uotient · Test Test 
{1} (2} (3} [4J {5} {6} {7} {8} 
1 9 13-10 135 138 62 95 33 
2 9 14-3 128 130 62 107 45 
3 9 14-7 117 116 70 .100 30 
4 9 14-8 117 112 74 57 -17 !I 
5 10 15-5 117. 115 58 78 20 
6 9 14-9 116 108 71 88 17 
7 9 14-9 115 116,. 64 92 28 
8 9 14-2 115 97 49 72 23 
9 9 14-3 114 123 74 91 17 
10 9 14-6 114 108 67 71 4 
11. 9 15-0 .. 112. 99 70 74 4 
12 9 14-6 111 118 74 93 19 
13 10 16-5 110 104 58 76 18 
14 9 13-11 109 105 55 69 14 
15 9. 16-9 108 lOB 57 66 9 
16 10 15-8 107 104 66 85 19 
17 9 15-8" 106 106 . 55 73 18 
18. 9 "15-6 106 . 105 58 78 20 
19. 9 14-5 105' 105 47 67 20 
2.0 10 15.:.4 105 91 57 76 19 
(concluded on next page) 
Table 1. (concluded) 
student Class Chrono-
Number Level logical 
(1) (2) 
21 
22 
23 
24 
25 
9 
10 
10 
10 
10 
Age·. 
(3) 
15-11 
15-7 
16-7 
15-3 
16-8 
California 
Mental 
lViaturity 
(4) 
102 
101 
101 
_101 
101 
Otis Form C 
Intelligence 
Quotient 
(5) 
110 
103 
102 
106 
110 
Pre- Final Gain 
Test Test 
(6) (7) (8) 
69 
54 
50 
58 
49 
83 
79 
71 
65 
45 
14 
25 
21 
7 
-4 
24 
4 
26 
27 
28· 
29 
30 
31 
32 
9 
10 
9 
10 
9 
9 
10 
15-2 
15-6 
15-0 
15-3 
14-10 
15-5 
16-4 
99 
99 
98 
97 
95 
91 
88 
102 
109 
96 
98 
96 
87 
54 
67 
57 
62 
63 
37 
50 
78 
88 
54 
87 
79 
33 
65 
21 b/ 
-3 !:!./ 
101 
25 
16 
-4 E/· 
15 
!/Drop due to headmaster's disciplinary action, before final9 
:§/Prior to final test, advised necessary to repeat course. 
Table 2 below, is a frequency chart set up for the 
columns (3), (4) and (5) of Table 1. 
Table 2. Frequency Table Based on Table 1. 
Columns 3, 4 and 5. 
Chronological Ages California Otis Form C Mental Maturity !VI ental Maturity 
Class Fre- Class Fre- Class Fre-
Interval quency Interval quency Interval quency 
(1) (2) (3) (4) (5) (6) 
16-7 to 16-9 3 133 - 135 1 135 - 138 1 
16-4 to 16-6 :2 130--- 132 0 131 - 139 0 
16-1 to 16-3 0 127 - 129 1 127 - 130 1 
15-10 to 16-0 1 124 - 126 0 123 - 126 1 
15-7 to 15-9 3 121 .- 123 0 119 - 122 0 
(concluded on next page) 
·-
Table 2. (concluded)· 
Chronological Ages California Otis ,1orm C 
·_Mental Matur:i.ty Mental aturity 
CJ.ass Fre- Fr.e- Fre-Interval. quency ~J.assal terv quency ~~ass 1 erva quenoy 
{ll {2} {3l . (4} {5J t6} 
15-4-to 15-6 5 118 
-
120 0 115 .. 118 4 
15-J. to 15-3 3 115 - 117 6 111 - 114 2 
14-J.O to 16-0 3 112 - 114 3 107 - 110 5 
14-7 to 14-9 4· 109 - 111 3 103 - 106 8 
14-4 .to 14-6 3 106 - 108 4 99 - 102 4 
14-1 to 14-3 3 103 - 105 2' 95 - 98 4 
13-10 to 14-0 2 100 ... 102 5 91··· 94 l 
97 - 99 4 87 - 90 l 
94 - 96 l 
91 
- 93 l 
88 ... 90 1 
In Figure 1, below, the .f'ollowing facts are illustrated. 
The average or mean chronological age was 15 years 2.2 months. 
The median age was 15 years 2 months and the mode was 15 years 
5 months. There was a spread of 2 years 11 months, and not more 
than two pupils had the same age at any one level. 
---· ~-·-·---- -------- ... -·-" .... " - ·-·-. ·.• 
p 5 
L\. lf 
·r .3 
I 2 '1. 
l 
r.: 
0 
Figure 1. Pupils Chronological Ages 
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From Table 2~ columns (3) and (4), the average intelligence 
quotient or mean determined fram the California Test of Mental 
Maturity was 107.5 and the median was 106.5, while the mode 
was 116. 
As the histogram, Figure 2, indicates~ the second largest 
group contained five pupils :t:n the lOO·to 102 class interval. 
This group in conjunction with ·the four pupils in the preceding 
class interval offers an even balance to the high ranking of 
the mode. The majority of the pupils, it is seen, fell between 
these m~o critical points and resulted in an almost normal 
characteristic as far as intelligence quotients.were concerned. 
n i ... 
l 
Figure. 2. Qalifornia Test of Mental Maturity 
7 
In Table 2, columns (5) and (6), we find the information 
which was used to construct the histogram in Figure 3. Here 
it was found that the mean had dropped 3.5 points, the median 
1.0 points and the mode, which was not 104.5 points, was almost 
the same as the other two averagese This graph was more like a 
bell curve and _possessed many characteristics of a normal 
distribution. 
. 
l 
( 
s 
'j 
. ·l·~~~ 
I 
OL---~:-m~~~-~--~~ I 
9~~10~ I07-IIO 
t.\a-ss 
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':r: ~ t e.'(" v d... \ 5 
Figure 3. Otis Form C :Mental Maturity 
An interesting point is the almost similar pattern between 
the two intelligence quotients from top to bottom. The top 
scores were 135 and 138 in the California and Otis tests 
respectively, and the lowest scores were 88 and 87. 
Table 3. Frequency Table Based on Pre-teat and Final Test 
rrom Table l. / 
Pre-teat on Graphs Final Test on Graphs 
Class Interval Frequency Class Interval Frequency 
{ll {2~ (3~ (4, 
72 
- 74 3 104.- 109 l 
69 
- 71 4 98 - 103 1 
66 - 68 3 92 - 97 ,3 
63 .. 65 2 86 - 91 4 
60 - 62 3 80 "" 85 2 
57 - 59 7 74 ~ 79 8 
54 - 56 4 68 
- 73 5 
51 - 53 0 62 - 67 4 
48 -50 4 56 - 61 1 
45 - 47 l 50 - 55 1 
42 - 44 0 43 - 49 l 
39 
- 41 0 37 
- 42 0 
36 
- 38 1 31 - 36 l 
In the pre-test and final test frequency diagrams~ 
Figures 4 and 5 respectively~ based on Table 3~ the writer 
found the mean 1 the median and the mode in both cases to be 
within a range of two points. In the pre-test these were 
mean -59.71 median -58; and mode 58. In the final test they 
were.mean -75.8, median -77, .and·mode 76.5 .. The largest net 
gain by any pupil was 45 points 1 and the largest loss was 17 
8 
·points. The average increase was 16.1 points. At the same time 
there was a drop in the average time from 50 minutes to 37.5 
minutes. 
9 
? 
f' 6 
\\.. 5 
f 
'f 
' l 
{ 3, 
2l s 
I 1 
i 
o• 
C.\c..ss 
Fi~re 4. Pre-test on Previous Knowledge on Graphs 
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Figure 5. Final Achievement Test on Graphs 
• 
~0 
In Tab~es 4 and 5 are .found some of' the addition~ .facts 
avai~able .from the a..forementioned Ca~if'ornia Test o.f Mental 
Maturity. Columns(~)., (2), (3) 1 (4) and-(5) are percen-ti~e 
ratings of' the writer's pupils' standings in this test in 
relation to all New England pupils.wb.o took the test. These 
ratings cover the f'our basic operations of' mathematics plus 
the ability to handle problems. 
The-summarization o.f these .facts is f'ound in Table 5 1 where 
it can be seen that in all .four operations the majority of' the 
writer's pupils were in the top 50 per cent in New England and 
in each case over 30 per cent were in the .first quartile. 
Furthermore, over 25 per cent o.f the Tabor group were in the 
80 to the 100 percentile. Tb.e large number of' Tabor pupils 
who experienced difficulty in multiplication and division 
indicates possible di.f.ficulties on the circle gxoaphs. 
From Table 51 it is a~so evident that the pupils were above 
average ability in solving problems, and thus the work of' the 
unit was keyed to this standard • 
ll 
Table 4. Fundamental Operations of Mathematics Obtained Fram 
the California :Mental Maturity Test. 
Percentile Ratings Based on New England Standing 
student Problem Addition Subtraction Multiplication Division Solving 
(l) (2~ {3) (4) (5) {6) 
J. 82 85 78 32 99 
2 73 98 90 99 99 
3 82 93 94 97 87 
4 73 85 18 92 94 
5 60 82 92 43 69 
6 92 68 48 .. 70 74 
7- 50 42 8 25 74 
8 38 68 70 79 74 
9 99 99 85 97 98 
10 63 33 36 32 94 
ll 50 33 36 4 74 
12 82 77 59 61 94 
13 80 71 63 60 85 
14 63 52 70 61 57 
15 61 50 68 63 55 
16 13 24 30 43 69 
17 82 42 36 86 57 
18 80 40 40 86 60 
19 63 33 18 7 74 
20 60 59 87 10 38 
21 88 93 85 79 94 
22 13 41 40 10 82 
23 78 91 83 92 88 
24 5 8 ll 19 42 
25 5 6 10 29 47 
26 63 85 85 . 92 27 
27 ·-.38 59 76 92 69 
28 28 12 26 12 98 
29 38 52 48 10 16 
30 63 85 78 19 57 
3l 28 33 36 32 27 32 so 24 48 24 24 
12 
Table 5. Tabor versus New England on the Fundamental 
Operations· of Mathematics 
I Quartile. Ratings Pupils Rank in 
Operation .of Tabor Percentiles Indicated 
Tested Ql %:~ Q3 'Q4' 50~100 60-100 70-100 80•100 
.. 
(l) (2) . (3) (4) {5) (6) {7) (8) {9) 
Addition 31-l- 3lt 25 12~ 23 20 12 9 
Sub-
traction 34~ 22 28 lSi 19 14 12 J.O 
MuJ.ti-
plication 34i J.2~ 37~ J.5~ J.6 15 J.3 8 
Division 34~ J.Si J.8~ 3J.i J.6 J.6 J.2 ·9 
Problem 
Solving 37~ 40~ 15~ . l. 6t 25 21 J.7 12 
c. The School. 
Situation of the school.-- Tabor Academy crune into 
existence through the vision1 industry1 and fortune ot Mrs. 
Elizabeth Taber in 1870. ·. The Academy was called "Taborn after 
Mt. Tabor in Palestine. Mrs. Taber was directly in charge of' 
the school for twelve. y~ars. At the time of her death her 
wealth was willed to Tabor, which, in her own words, nwas 
established that. there might be provided better and more 
complete facilities than hitherto had existed for the thorough 
education and training ot the -youth of' Marion and vicinity 
and eventually the youth of' all portions of the country who 
might desire to participate in its advantages." 
13 
The Tabor Campus is ai tuated in the town of Marion, 
Massachusetts" The school I a l"ocation on the shores of Buzzards 
Bay, with easy access to t~e Atlantic Ocean, seamed to prophesy 
things to come •. · Boys not only continued· to prepare for the 
nation's leading colleges, but the school entered a rich 20 
year period in its history, 1916-1936, when the international 
phase of' its ~ducation was .fostered and extensive construction 
and a1 teration took place. Some of' the events launched during 
this period are the following: vacation cruises to .foreign 
countries; attractive_ spring cruises to t~e Caribbean and 
Central America; crews in the Henley Regatta _in England; trips 
to New York, Washington and Chicago on the school yawl, the 
Tabor Boy,. During this active time various buildings were 
construc.ted and two athletic ~ields were completed. 
The school dormitories are eight in number. The academic 
buildings formerly two in nuniber .have now been joined by a 
th:ird building into one single unit. There are at present 15 
classrooms, three J.aboratory-classroom combinations, and a 
main study· hall. 
' ' The classroom.-- The writer's classroom was located on 
the :f'irst floor,. rear, of'.the oldest academic building.· The 
room, which was 30 by 30 feet, was at the end o.f the corridor 
and was entered .from the front of the roam by means of double 
doors with upper glass panels. The blackboards were slate. 
They were· five feet wide and extended across the front of the 
14 
room from the door to the side walls, across two--thirds of the 
left side wall and about one fo~th of the rear wall. The 
right side·wa~ composed of a closet, four windows and the 
radiators. A large moveable desk and. chair for the teacher 
was faced by four rows of desks. The two rows nearest the 
' 
windows contained five seats apiece.· The other two contained 
six seats in each row. The lighting cot.is:ii.sted of' four overhead 
mazda lamps. 
There were several drawbacks· to this room as a location 
.for teaching the unit method when preparations for the unit 
were started. In the first place, the chairs and desks, e:x:cep~ 
for the teacher's, were bolted to the floor. This made small 
group work, conferences, and discussions rather difficult. A 
small conference table and chairs were added and placed in the 
back of the room, as shown in Plate 1. In addition 1 the 
teacher's desk in the adjoining classroom was used for group 
work along with the writer's desk as shown in Plate 2, since 
there was no class scheduled in there at that time. 
There were no bookcases inthis room. One was added for 
the reference books when the unit was presented. 
1 
I EIIQP£-~· 
l . 
• 
Plate 1. Group Work at Small Conference Table 
Plate 2. Conference Table Front of Room 
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A bulletin board for displays and the "pooling-of-
experiences" was erected in time for the unit on the side 
wall, as seen in Plates 2 and 3. Other posters and diagrams 
were displayed along the top of the blackboard as seen in 
Plates 3 and 4. 
Plate 3. Bulletin Board and Displays 
17 
Plate 4. Pooling-of-Experiences 
In lieu of files, cardboard boxes were used to hold 
reference materials. These were stored in the closet along 
with: pamphlets, magazines, newspapers, additional posters, 
prepared comparison cardboards, practice tests, and the 
pupils' project materials. A small shoe box was used for the 
card index file. 
Textbooks.-- Throughout the year the pupils were accustomed 
to the use of a single textbook. !/With the introduction of 
the unit, a library system was set up as follows: on the top 
ahelf of the bookcase were located 22 reference books for the 
core activities as found in the individual and group study and 
1JA. M. Welchons, • R. Krichenberger, Algebra One, Ginn and 
Company, New York, 1950. 
18 
investigation projects. These reference books were marked 
on the bindings with capital letters in red ink. On the 
bottom shelf were located 20 other reference books which were 
used in the study of the optional related activities. These 
books were marked in green ink with small letters. On the 
middle shelf were loeat.ed the eight reference books marked 
T-1, T-2, etc. These were u&ed primarily for teacher reference 
along with extra unclassified books. 
Duplicating machirie.-- In the school faculty room there 
was a modern duplicating machine. This was used to run off 
the following: practice tests; pre-tests; the achievement 
tests; the study guides for eore activities and optional 
related activities; the special diagrams and forms shown in 
the appendix; questionnaires on the pupils' backgrounds; and 
questionnaires on the pupils' reactions to the unit. 
Movie•-- A movie, "The Language of Graphs", was obtained 
from the Boston University Film Library and was shown the day 
following the pre-test. It is the story of two young boys on 
the staff of a school newspaper. They use the power of graphs 
to illustrate their recommendations for the solving of the 
problem of increased cost of production. The movie points out 
the steps necessary to make each type of graph. It ends with 
illustrations of the wide use of graphs in everyday life. 
19 
D. Preparation of' the Unit 
Deter.mination of' objectives.-~ Graphs was one of' the 
.. · 
topics in the course of' study prescribed f'or the ninth grade 
algebra I course. To adapt this topic to the Unit method, the 
outline f'or.m of' the course of study was changed from the 
infinitive or participial f'or.m to a series of declarative 
sentences. On the basis of this new list of objectives a 
general statement of the unit was Written. This statement 
encompassed the main purpose to be accomplished. Next there 
was prepared the delimitation of' the unit. This consisted 
of declarative sentences .stating exactly wb.atwas to be taught. 
Following t~s delimitation, and closely c8ordinated with it, 
came the probable indirect and incidental learning products. 
On the basis of these three parts, and with the statistics 
of Chapter I well in mind, the unit ~ssignme:nt was prepared. 
This incorporated such items as: introductory activities, 
core activities to be handled singly and in groups of two, 
. ' 
laboratory experiences, optional related activities, pre ... 
determined instruction points, intervals for the pooling-of-
experiences which would be mnounced in advance, and a tentative 
time for the evaluation of the unit. To benefit the pupils, 
this information was incorporated in the mimeographed form of 
the pupil's study guide. This guide also gave detailed 
information about group and individual work along with the 
instructions·:f'or the use of' the three separate sets of' reference 
books and the periodicals on ·~le. 
e. 
Each pupil was given a copy of the mdmeographed study 
guide. Additional copies were posted on the bulletin board 
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and the cupboard doors. From these guides the pupils received 
instructions regarding practice tests and their requirements. 
Reference books were listed on the bulletin board for everyone's 
easy accessability._ Poste~s 1 which had been assembled from all 
types of newspapers and magazines 1 were put on display. 1\/Iany 
interesting charts were obtained from the Consumers Research 
Organization called ''Road Maps of Edu~ation". Y 
Preparation of the pre-test and final test.-- As the unit 
began to -take shape, the pre-test and final test were prepared., 
These were the same except fo:ro a difference in the time limit. 
The pre-test time limit was 60 minutes whereas the final test 
limit was 40 minutes • 
. The:·test was made entirely objective in order to cover 
the work adequately, inc.ludea wider range of questiona,·a.nd 
to facilitate the eorreeting and campiling of test data. 
Various types of objective questions were employed such as, 
one-word fill-ins, on one topic·and on miscellaneous questions, 
. " 
matching seta, true and :false, multiple-choice, and a check list •. 
The answer sheets were included on the test proper. This gave 
the pupil the opportunity of recording his answer quickly and 
handily. In addition, it simplified the correcting process. 
!/11Road Mapa o:r Industry", The Conference Board, New York, 
1952 numbers 800 - 860. . 
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Summary of.' preparations.--. A f.'inal check on preparations 
showed mimeographed examinations and study guides were ready 
to hand out to each pupil. They were also posted f.'or future 
reference on the bulletin board. The ref.'erence books were all 
labeled correctly and stored on their proper shelves. Intro-
ductory posters and charts had been mounted f.'or display. 
In addition, preparations had been made to record on 
graphs the events or incidents as they occurred during this 
period of work. A list of evaluative measures, which was to 
be used just prior to the examination, was miineographed along 
with the pupils' questionnaires.. From these questionnaires and 
a log, those phases of the unit which should be improved or· 
eliminated were soon to be discovered. 
Finally, the arrangements for. the showing of the movie 
were completed, an operator obtained, and the movie· was shown 
in the regulaT classroom. A pupil in the second section 
volunteered to have his . camera equipnent available to take 
the pictures f.'or Plates l, 2 1 3, and 4 1 previously shown. 
CHAPTER II 
UNIT ORGANIZATION OF THE TOPIC GRAPHS 
A. General Statement of the Unit 
Graphic materials are the most abstract of all visual 
teaching materials, yet they are far less abstract than the 
printed word of a textbook or the spoken word of the teacher. 
Graphs are rapidly becoming the approved means of communication 
in the modern business world, a kind of universal shorthand 
:for the busy people of a high-speed commercial and industrial. 
society who limit their attention to those things that are 
concise, informative, and arresting. Students of the modern 
age must be skillful in understanding and using the graphic 
method for presenting infqrmation. 
B. Delimitation o:f the Unit 
1. The study of graphs has became increasingly important 
in recent years due to (a) the interesting character and 
practical importance of graphical devices, (b) the simplicity 
and power of the graph for presenting data in a condensed, 
understandable, and striking way, and (c) the increasing 
prominence of graphical devices in newspapers, maga~ines, and 
other current publications • 
. -22-
23 
2. There are two fundamentally distinct types of graphs -
the statistical graph and the mathematical or functional graph. 
a. The statistical graph is a device used to picture 
the relationship that exists between several 
different quantities which are comparable but 
are not necessarily interdependent. 
b. Functional graphs are used to picture the 
relationship that exists between two or more 
variables whose values are so related that they 
are dependent on each other, 
3. Of the statisticai graphs there are, according to 
Karsten, four distinct types. These he classifies as abstract, 
geographical, frequency, and historical. The nature of the 
graph is a function of the distribution of the data to be 
represented. Y 
4. For classifying the functional graph there are two things 
to be considered: (a) type of relation - linear and quadratic; 
and {b) type of curve - straight-line; circle and parabola. 
5. The term statistics refers to any collection of facts 
about a problem of human inte;r>est •. Our government, social 
agencies, and individuals who are interested in the study of 
social and economic conditions make ever increasing collections 
of facts and information. 
!JKarl G. Karsten, Charts and Graphs, Prentice-Hall, Inc., 
New York, 1925, p. 675., 
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e. Hign-school students shoulq know how to read the 
information (statistics) which they encounter in their study 
of history, science and social studies, and possibly to arrange 
facts of their own gathering in an easy readable for.m. 
7. It is often necessary to present facts in graph for.m 
to persons who are not sufficiently interested in a problem 
to study the relationships among the facts when they are 
presented in tabular for.m. 
a. The bar graph consists of straight, heavy l~nes or 
bars of equal width, either vertical or hori~ontal, whose 
lengths represent the relative si~e of the q~antities compared. 
It is helpful .in comparing like measures of objects or items 
of the same kind, such as heights of mountains, population of 
cities, and average weight of individuals of different ages. 
a. The procedure used in bar graph construction 
may be summarized briefly as follows: 
(l) Choose convenient scales, one starting at zero. 
(2) Make all bars of equal width. 
(3) Space between bars should be equal. The 
appearance of the graph is usually improved 
by mak:tng the spaces and bars of equal width. 
(4) The title of the graph should be concisely 
written on the diagram and each bar should 
be clearly labeled. 
{5) Label each axis appropriately. 
(6) Use .a sharp pencil, a ruler, and {if 
possible) graph pape~. 
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b. The adjoining bar graphs represent· the marks earned 
by a group of algebra pupils and a group o:f plane-· 
geometry pupils 1n their final examinations. T.he 
letters show the grades received, the :figures at 
the left of Figure six and the bottom of Figure 
seven show the number o:f pupils receiving eac~ grade. 
i~ . ~.5!·------: ··-- .. ·-···---··--····---·- --- ........ -
1~ ~ol 
e I 
r· lSi - ---~- ---- · .__: 
cf l r ! 
\:>' ' [ ' 
f idJ .. - --- ' 
~ 
5 ; 
' l 
Figure 6. Distribution of Figure 7. 
Algebra Final Exami-
nation Marks for June 
1951 in Sippican 
Junior High. 
Distribution of Plane 
Geometry Marks in the 
1951 Final Examination 
at Sippican Junior 
High. 
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c. Method of interpreting bar graphs for ninth-
grade pupils should.be similar to the following: 
(1) Find how many pupils earned each mark, took 
the test, and failed the test. 
(2) Compare the per cents that failed and passed. 
(3) Find the title, where placed, and if it is 
concise. 
(4) State the scales used and tell if one 
begins at zero. 
(5) Estimate carefully the number of pupils 
receiving a "B". 
(6) Write a paragraph explaining the story you 
can read from the graph above. 
(.7) Find the trend, the greatest increase or 
decrease, and the highest or lowest score. 
(8) Find the average grade, median grade, and 
the mode when applicable. 
9. Many circle graphs are reguJ.a.rly used in newspapers 
and advertisements• This particular type of graph makes it easy 
to compare the several parts with each other and each part with 
the whole. They are effective in comparing the items of a budget, 
enrol~ents in grade groups of a school, and how a student 
spends his day. 
a. The procedure used in a circle graph construction 
may be best illustrated by the following problem. 
A teacher presented the following data on the 
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causes of automobile fatalities: out of every 
100 fatal automobile accidents~ 34 were due to 
the driver's inattention# 25 to speeding, 13 to 
drinking~ 18 to violations· "'''f- tra.ff'ic rules~ 
and 10 to und.etennined causes. 
(1) Find the sum of' all the quantities to be 
used in making the graph - in this case 
100 ~ccidents. 
(2) Find what part each item is of the whole: 
thus 34/100, 25/100, 13/100, 18/100, 10/100, 
or 34%, 25%, 13%, 18% and 10%, are fractions 
and per cents representing respectively what 
part each item is of the whole. 
( 3} Multiply each fractional or decimal part by 
360°, the number of' degrees in a circle, 
thus .34 (360) = 122.4°; .25 (360) u goo; 
.13 (360) = 46.80; • • • • 
(4) Now, at the center of' a circle of' any 
convenient radius, construct the angles, 
largest to the smallest successively, as 
f'ound in (3) above. 
(5} Label each portion of the circle - sector -
thus formed and record the percentage in each. 
_ (6) Give the graph an appropriate title. 
Figure 8. Cause of Auto Fatalities 
Per 100 Cases 
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b. Method of interpretation of circle graphs may be 
as follows: 
(l) See if the items are well labeled and properly 
placed. 
(2) Find the largest cause of accidents. 
(3) Find the ratio of inattention to traffic 
violations. 
(4) State what could be suggested as a cure to 
such accidents. 
(5) Check to see if there is a proper title. 
_(_6) Find the fractional part of the total accidents 
that are due to drinking. 
10. WhEm a graph is needed to represent a continuous change, 
a broken line graph is used. A few of the changes are: the 
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change in temperature during the day, the sales in a department 
store, birth-rates, a dairy's milk produc·tion, and imports 
versus exports. 
a. The procedure used. in constructing a broken-line 
graph should include the following: 
(1) Draw the axes. 
(2) Choose a convenient scale for each axis. At 
' 
least one (the changing value scale) should 
start at zero. 
( 3) Use the horizontal axis f'or the normal changing 
fUnction with a unif'or.m space between the 
units involved,. 
(4) On the vertical line directly above each 
specified unit on t:b.e horizonta.J. axis, place 
a point directly opposite the correct number 
o:r the scale on the vertical axis. 
(5) After locating all such points, join them by 
·~broken line which is a series of straight 
line segments. 
(6) The title of' the graph should be concisely 
. written on the diagra:n. and each. axi's labeled 
appropriately. 
· (7) If' part o:f a scale is om.i tted to conserve space 
or show marked contrast in the portiqn used, this 
should be evidenced by an ocean - a double waved 
line - or some other adequate means. 
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b. The following two figures 1 9 and 10, based on the 
table of facts, Table 6, given below, illustrate 
these procedures. They show the average monthly 
rainfall (recorded in inches) .for the city "X" .from 
January to December in 1951. 
Table 6. Rain.fall December 1951 .for City 11X" ' 
Month ·rnches o:f Rain2'all 
~ll (2l 
January .3.6 
February 3.9 
March 4 .. 3 
April 3,.7 
May 3 .. 1 
June 4.6 
Figure 9. Average Monthly 
Rainfall in City 
nxrr 1951 . 
Month Inches o:f Rainf'all 
(ll {2J 
July 4.7 
August 3.8 
. September 3.3 
October 3.4 
November 3.5 
December 3.4 
Figure 10. Average Monthly 
Rainfall in City 
nxrr 1951 
e. Various methods of interpreting a broken-line 
graph are included in the following: 
(l) State which month had the greatest and/or 
the least amount of rainfall. 
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(2) Explain whether or not a break gives a clearer 
picture of' the changes involved. 
(3) Find the month having the average rainfall 
f'or_ the year. 
(4) Find the two months period that shows the 
greatest change. 
(5) Calculate what per cent July's rainfall was 
of the total for the last six months. 
(6) Decide i.f the scales and Jabels are adequate. 
If' not, suggest a better one. 
(7).Diseuss the seasonal trends or predictions. 
ll. A ratio or distribution graph is often more conveniently 
handled by a reetangular.:.composite bar or single-line graph 
rather than by the·· circle graph. The bar or line is subdivided 
proportiol:lally into parts to show .the relationship of each part 
to the whole, or another·part. 
a. The procedure is: 
{l) Set .up a rectangular bar or a straight line 
representin~ 100 per cent. 
(.2) Find what part each item is of the whole, 
both in fraction and decimal form. 
e. 
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{3) The total of the individual per cents shoul.d 
add up to 100 per cent. 
(4) Arrange the ite.ms from the largest to the 
smallest and place in the bar or on the line. 
(5) Label the scale of the bar and each section 
with its proper name and per cent. 
(6) Give a concise ti~le to the bar or line graph. 
(7) A for.m of shading will help differentiate the 
the various parts :tn the bar graph. 
b. Here is an illustrative problem. A budget prepared 
by a bank provides for. the following use o:f a $3,000 
inc.ome by a family of .four: food - 25%, rent - 25%, 
savings - 15%, clothing - 10%, recreation and 
education - 10%, Ji~alth - 5%, charity- 5%,and 
miscellaneous - 5%. 
Sin le-line Gra h ·RectangJ,.e.Graph 100% 
I 
Food 
25% $750 Food 
25% $750 
-" 
Rent 
25% $750 
25% Rent 
$750· 
50% 
15% 
Savings 
$450 
10%' 
Clothing 
~300 
. 10_% Recreation ~ '300 
5/6 Health $150 
5% Charity $150 
5% Miscel.le.reous $150 
15% Savings $450 
10% 
Clothing 
$300 . 
10% ·Recreation $300. ·. 
5% Health $150 5% ChaJ:>i ty $150 
:.50 Miscellaneous 150 
-
Figure 11. $3,000 Family Budget Figure 12. ·$31 000 Family Budget 
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~2. A very popular graph used in presenting n'l.lmber i'acts 
is the pictograph. This is another comparison graph similar 
'Ito the horizontal and ver.tical multi-bar graphs except that 
the bars are replaced by a series oi' symbols which illustrate 
the scale emp~oyed. 
a. The procedlire runs· the satn.e as number 8~ page 28. 
In this type it is extremely important to_ keep the symbols oi' 
uniform width to avoid distortion and misrepresentation oi' the 
i'acts. An example of' each should clarif'y this point. 
~~--------r---~----------~--------------------~ 
/Cf3 (;. 
I.StJ_; csoO 
I 93'6 
1/.J I': (} .• 0 -,\1,;-"'0 -
1170 
165_;000 
-19/.fi! 
2.5".1 oco 
!91'7 
. 3 '7Sjooo 
·' 
..;...- ..... ~-~ ···~----------·- --~---- -~-
. E'ach 
I 
~ ~ ~~ x 
0 () Q ___ ~-)~--~A? 
~~~J:) 
~~j~~~~5 
I~£~~J:~·.~t.£J 1 
.. -~--L-- -- -··- ·-- ----------- -~-~-----~--------·-·---~-·--·· _,_,. ___ . ------------------·-·-- -.:__! s~ M.&tJ/ 1ter-r~ser(i5 liq, 00~ Wo v Ke.\~5 
Figure 13. Workers Employed in the United States Rubber 
Industry. 
w 
(J 
R 
~ ~.;l}til~ 
I; ·' .J 
'K 
S;t;i.t,oD 
t/ 
-----····----··-------------------·--------·--·-·-·--···-----t 
______ _, 
··tJ)/sfe~JfN1J·il.-- ··-- -·- ·--· 
Figure 14. Workers Employed in the United States Rubber 
Industry •. 
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13. A histogrrun, or frequency diagrum, is a bar graph 
without spaces between the bars. Th~ bars are vertical, and 
the columns are proportional in height and in area to the 
frequencies listed in the table. 
a. In the .first illustration the groups are pre-
determined. They are based on the Monday sal. es of women's shoes 
at the Star Store. 
Table 7. Record of Sales 
Pairs · 3 · 4 7 13 19 · 21 19 14 8 5 3 
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~' o<.o ~ r:s t% 
of J:J 
l'h J - /0 UQ [,.. 
;) 
. )'0 6:.r; .·. 7 
shoe. ~\ z·e.. 
Figure 15. Monday Women's Shoe Sale at the Star Store 
b. In the second illustration the groups are baaed 
on an arbitrary scale which necessitates the compiling o:f the 
data in order,-chooaing a_convenient class interval., and the 
arranging o:f a tally chart to obtain the class :frequency, thus 
producing a true hiatogrBlll. 
Table 8. Original Problem - Class I 
Pupil Score Pupil Seo:t>e Pupil Score Pupil Score 
A 40 I 56 .Q 17 y 45 
B 23 J' 36 ·.·,R 12 z . 38 
0 36 K 35 ~; .s 30 AA 36 
D 43 L 39 C.:·c:t;(l . 53 BB 33 
E ~2 M 19 - ·u 4§ cc 29. 
F 41 N 43 v 45 :bn 35 
G 27 0 44 w 49 EE 26 
H 51 p 46 X 25 FF 41 
' ... :- GG 49 
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Table 9. In Order Data 
Pupil Score Pupil Score Pupil Score Pupil Score 
I 56 y 45 z 38 s 30 
T 53 0 44 c 36 cc 29 
H 51 D 43 J 36 G 27 
u 49 N 43 AA 36 EE 26 
w 49 F 41 K 35 X 25 
GG 49 FF 41 DD 35 B 23 
p 46 A 40 BB 33 M 19 
v 45 L 39 E 32 Q 17 
R 12 
Table 10. Tally Chart 
Interval Tally Frequency Interval Tally Frequency 
54-56 I 1 33-35 Ill 3 
51-53 II 2 30-32 I I 2 
48-50 ,, 2 27-29 II 2 
45-47 Ill 3 24-26 II 2 
42~46 Ill 3 21-23 I l 
39-41 ,,,, 4 18-20 I l 
36-38 ~ 5 15-17 I 1 
12-14 I 1 
-· 
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c. The following histogram is.based on the "In Order 
Data" Table 9. The histogram illustrates both 
)/I 
3f 
I 
I 
;?,;. 
I 
I 
Jh 
o::j 
12. 
the individual scores attained, and the number 
of pupils attaining them. 
Figure 16 o Class I M.athematics Test 
d., Figure 17 is based on the 11Tally·Chart" Table 10, 
which employs a class interval and illustrates 
the number of students attaining scores within 
the sarne group. 
Figure 17. Class I Mathematics Test 
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· 14. For clarity in makipg comparisons 1 one graph may be 
. super~posed on another in any of the delimitations 8 through 
13. Figure 18 is an example of .this. 
0 1931 ' 
/9'/D 
Iff/ 
lf!S 
Figure 18. The Etireka Supply Company 
10-year Record Account 
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15. The graph or a mathe.matiaal function is the process 
of the rollowing .fOtll'-step development: 
. a. Verbal statements. are used to express dependence. 
b. FormUla~ and eq1lations show the dependent 
relationships. 
c. Table of values - found by substitution in a 
formula or equation - represents dependence in 
another f.orm. 
d. Graphs picture this dependence~and still addmore 
solutions than t~ table holds. 
16. In developing a graph of mathematical functions# the 
pupil should master. the following abilities: 
a. The ability to understand and use directed numbers. 
b. The ability to represent points by means of the 
standard coordinate system. 
c. The ability to und~rstand the :t;ype y=,=mx b, and ir 
possible y = ax2 bx c. 
d. The ability to' compare graphs drawn with respect 
to the same set o:f axes, such as simultaneous 
/ 
equations. 
e. The ability to interpolate and extrapolate. 
f. The ability to interpret the graph o:f a simple 
:formula. 
g. The ability to in.terpret intersections with the axis. 
h. The ability to -discover a maximum or minimum point. 
e. 
i. The ability to read values from a graph. 
j. The ·ability to use graphs in aJ.lied fields of 
science. 
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k. The a.bili ty to distinguish between the significance 
of' a graph of statistics and that of a mathe.matioal 
law •. 
1. The ab;lity to express a ratio graphical1y. 
c. Probable ·Indirect and Incidental Learning Products 
1. Indirect learning products. The following indirect 
learning products are desired in this 'Uilit. 
a. Abetter Ullderstanding of method and application 
of previously covered topics such as ratio,_ per 
cent, signed numbers, formulas, simultaneous 
equations, _quadratics and w:ord problems. 
b. The ability to arrive at correct conclusions· 
and also to demonstrate their correctness .. 
c. Free play of the imagination$ for the application 
of' simple or ingenious constructive abilities, 
and.for the development of an enthusiastic interest 
in mathematical methods. 
d. The formation of' good work habits. (The construction 
of a chart demands careful research and organization 
of information .. ) · 
e. The ability to compute accurately and with 
reasonable speed~ plus the ability to se2ect 
essential facts in a given situation and to 
arrange them logically. 
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r. The ability to interpret graphs. (This has become 
a necessity in the great vocations - investment, 
corpo~ati6n finance and production, agriculture 
and machine-shop practice. It extends~ however, 
beyond mere statistics of past conditions; it has 
come to form a good basis for judging the future 
trend or demand, of financial movements~ and or 
supplies of materials.) 
2. Incidental learning products. The fo2lowing incidental 
learning products are desired i:r:i this unit. 
a. The ability and disposition to work cooperatively 
with others in group activities of var~ous kinds. 
b. The interpretation of graphic and tabular material~ 
for excellent training in quantitative thinking. 
c. Planning, research, and organization of information, 
to contribute to the personal and social growth 
of pupils. 
d. The cultivation of thrift in matters of time, 
money and natural reso-p.rces. 
• 
e·-
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D. List of Readings for the Teacher 
1. Bruecbner, Leo J., and Foster E. Grossnickle, How to Make 
Ari tbmetic Meanin~ful, The John C. Winston Company, 
Philadelphia, 194. 
2. Butler, Charles H., and F. Lynwood Wren, The Teachini of 
Secondary Mathematics, McGraw-Hill Book Company, Inc.,ew 
York, 1941. . 
3. Commission on Secondary School Curriculum, Mathematics 
in General Education, D. Appleton-Century Company, -1940 
4. Cooley, Hollis R., David Gans, Morris Kline ~nd Howard 
Wahlert, Introduction to Mathemati-cs, Houghton Mifflin Company 1 
Boston, 1937. · 
5. Mort, Paul R., and Walter c. Rensser, Public School; Finance, 
McGraw-Hill Book Company, Inc. , New York, 1941. 
6. National Council of- Teachers of Mathematics, Yearbooks, 
Bureau of Publications; Teachers College, Columbia University, 
New York. 
7. Snader, Daniel w., Algebra Meaning and Mastery Book One, 
The John c. Winston Company, Philadelphia, 1949. 
s. Williams, J. Howard, Graphic Methods in Education, Houghton 
Mifflin Company, Boston, 1924. 
E. The -Unit Assignment 
Introduction.-- This unit had a t~e allotment of two 
weeks and one half during which the study of graphs took place 
in the scheduled class period and in a supervised evening study 
hall for those who could make it. .This permitted the boys to 
take fUll advantage of the reference books and reference 
materials such as magazines, annual reports, newspapers and 
prepal:'ed posters. 
Prior to the start of this unit, several enlarged posters 
from ~ Maga!ine, government graphs, and choice magazine and 
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newspaper graphs were displayed around the roam as seen in the 
plates on pages 15, 16 and 17. 
The pupils were given a pre-test the Saturday morning 
before the unit got underway to see how much information on 
graphs they had retained from their previous investigations 
and·contacts with graphs in the lower grades. This pre-test 
was also used to .campare previous knowledge with that mastered 
during this two week period as discussed in chapter III of 
this paper. 
T.he foll~ing explanation of the pre-test was given to 
each pupil. It was attached to the test on a separate page. 
Foreward: This is a pre-test of a new unit of work. 
The purpose o:f the pr.e-test is to give you a preview of the 
new work and to give the teacher an indication of what to 
emphasize in the days to come. 
Do your best work. If you are reasonably sure of a 
question, answer it. However, do not worry if you cannot 
answer same of the questions, and do not try to invent ways 
of doing exercises which are unfamiliar to you. 
Your score will not be counted towards your mark in 
algebra I. Its chief value is to indicate a starting point in 
the new work• 
The actual test and its directions follow. 
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Test on Graphs 
Directions: Read the directions for each part of the test 
carefully and proceed at one to give your answers in the space 
provided. You have the regular period to do this test but do 
not spend too m~ch time on any one part. If you find some of 
the questions troublesome, continue with the next part and 
then return to them if you have time later. Always write the 
answer in the space provided that has the same * number as the 
example, unless the directions specify otherwise. 
Part I Choose a number, word, or phrase that most adequately 
answers the following questions and place them in the 
spaces provided in the left ~argin. 
1. The questions in this section deal with the telephone graph. 
---
a. Is this a line, a bar, a eir-
eular distribution, or a 
pictorial graph? · 
___ b. Is the title o:f this graph at 
the top or.bottom o:f .the graph? 
_____ c. Is it a horizontal or vertical ,
8 graph? 
Number Per 
100 Persons 
I~!'-·--·--··---··-------------------"'~ 
___ d. What do the numbers at the bot- 1~ tom o:f the chart represent? 
e. What do the numbers down the 
left side of the chart 
represent? 
:r. What is the earliest date on 
------ the chart? 
12. 
I 
7: ;~,' 
,), 
___ g. How many telephones were there 
per 100 persons in 1900? 
21'--r·----·-' 
o~~~~~~-+~~~~ 
nco 11fO t1ZD l~3~ l'J¥D 
______ h. For which year is the bar the 
longest? 
______ i. The number of telephones per 100 
persons between 1900 and 1930 
increased how much? 
j. Was the number of telephones more in 
1933 than 1928? (Yes, No, Not Sure) 
Telephones 
in the . 
United States 
o:f 
America 
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2. Henry and Helen made this graph to tell what they did with 
their earnings during vacation. 
---
a. What % of Henry's earnings went 
for savings? 
b. What %of Henry's earnings went 
------ for tools? 
c. During the vacation Henry 
--- saved ~~20 •. How much did he 
spend for incidentals? 
---
d. Helen ·saved $15. How much did 
she spend for incidentals? 
Henry 
~:_---:c:-z--~ .. ~--- --~. -~ 
r-v<~~ : '9).~ ; ...,~ . ~~ 
J 4 ~.$' '. 
·- - -·-·- ------- ........•. ·--- .. - "'- ---· 
Helen 
3. The following steps are essential in drawing a good graph. 
The steps are not in order. List the steps in the order 
in which you woUld take them whil~ drawing a graph. Indicate 
your answer by the letters in the space provided. ( A - first 
step; B - second step; etc.) 
---
Locating the points 
--- Choosing horizontal and vertical scales 
___ Drawing the curve 
______ Checking the graph. 
___ Building the table 
______ Recognizing the relation· 
4. At a summer camp the temperatures from 6 A.M. to 8 P.M. on 
August 4, 1951 were as follows: 
6AM . 7 8 9 10 11 Noon lPM 2 3 4 5 6 7 8 
First finish locating the points, then proceed to ·answer 
the questions. 
a. What kind of graph -
------ bar, pictorial, straight 
line, or curved line -
is this? 
b. At what hour was the 
--- temperature highest? 
~· c. What was the tempera-
--- ture at 10:30 AM ? 
___ d. When was the tempera-
ture the same as it 
was at 6:30 PM ? 
---
e. On the a~ternoon o~ 
the given day a thun-
derstor.m occurred. 
What time was it? 
~. At what time in the 
----- a~ternoon was the 
temperature the same 
at it was at 10:30 AM? 
______ g. Could the graph o~ 
another day be drawn 
with the same scales 
on this.same piece 
o:f graph paper? 
~ 
'(J 
IJ 
"' 
() 
Z) 
y. 
'tJ 
.I 
il j_ _ 
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5. An algebra class was given a group o£.40 practice exercises 
which were to be completed. in 6 minutes. The accompanying 
graph shows the progress 0~ 'a pupil in seven attempts to 
make a perfect score. 
I 
' 
' . 
N ¥0,. ·;·- -;··--,-
~or -.. -·-
·-· highest score1 a. What was his u 
"' ~ b. What was his lowest score? £ ~ 
Which attempt shows c. . c. no 
1 @I 
i 
improvement? \ 10 1----·-~ -···-----~-(. 
d. Which trial resulted.in T ~-- ·t·---~--3--if -- s-·. --~--7·-t 
the greatest improvement? NVMSS"'R oio I"'-'R'-S 
6. The accompanying graph tells the ~ollowing story: Two boys 
start at di~~erent times ~rom two places which are 32 miles 
apart, and travel toward e.acl:l other. One boy walks at the 
rate o~ 4 miles an hour. The other boy starts ~ hours later, 
riding a bicycle.at the rate o~ 8 miles an hour. 
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___ a. How many hours af'ter the 
second boy started will 
the two boys meet? 
d I 2 .3 ~s '-~~~ 
b. When they meet~ how many (-w-a...-1=-k-er-) miles will each boy have 
traveled? 
~ 0 
'J ~ 
-, 
I 
/ 
? 
£_ 
'l ~'\. / 
~~ / 
/ 
' 
--· 
/ 
' ~ 
' 
' 
I 
1\. 
(rider) I ~ 3 .y 5''b 7 B 
H<t&..Y$ 
. . . 
7. A skillf'ul reader of' the interest .formula ( I = PRT) -graph 
makes three eye movements. These are illustrated below by 
the arrows - cases a~ b~ c and d. Which pattern is used 
in .finding: 
a. The interest on ·$300 at 6% ~ 
--- :for one·year? tJ j) 
. i:Jt.o 
. e., b. The principal which yields ·~ 1 
--x:-~~18 ::~t ~~T ~>! 
Case "a" Case "b" Case •c• ~d11 ~~~ ~()(/ 3d6 ~ Pnn c.. tp a./ 
(DtJ1/ilr~. 
8. These questions are bas.ed on the Du:nns income. 
______ a. How many ways of spending the " 
income are shown in this graph? 
b. For what purpose is the largest 
--- per cent spent? 
c. What is the ratio of' the amount 
spent for shelter compared with 
clothing? 
_____ d. The sum of all the per cents shown 
in this graph is ? • 
___ e. And this is represented by .,...._ ..... ?__ 
degrees in the circle. 
___ f'. The .family spent one tenth (10%) of 
their income f'or operating expenses. 
If you were making this graph to show 
how their income was spent, how many 
degrees should you make the central 
angle :for this item? 
" I>~ thf.. tJV..~Y\45 
s ?e.'n a "T'ne. ,., 
~ V\ c....,\\'\ e-
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Part II Do the following matching questions on this sheet by 
placing the letter of the word or words in the column 
on the right in the space provided before the phrase 
that corresponds in the first column on the 1 eft. 
number with which other values are A - Critical point 
---compared. 
_____ a literal representation of a B - Index 
constant relationship. 
___ irratic changes. c - curved.line graph 
ratio· of on·e part to another. 
---
____ continuous change. 
relation of one quantity to 
__ _.another quantity. 
__ .... highest point on the graph. 
D Circular graph 
. E - Formula graph 
F - Rectangular graph 
G - Broken-line graph 
comparison of a part to the whole H 
----~by per cent. 
Multi-bar graph 
illustration by symbols. --~ 
- - ~ - - - ~ --~ -
__ _..parabola 
horizontal .axis 
---
vertical axis 
----
four sections determined by 
__ _,axis intersection. 
I - Pictogram 
• 
- - - - - - - - ~ 
A - Abscissa 
B Origin 
C - Quad.J:>ants 
D - Linear equation 
___ straight line - E Ordinate 
where axes cross 
---
location of points by both the 
----axes 
F - Quadratic equation 
·G - Coordinates 
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Part III In the spaces provided on the lei't margin place the 
word~ number~ or phrase which most adequately completes 
the following questions. 
1. If' a line 5 inches long represents 50,000 bushels, 
--- the scale is ? • 
2. The pictogram is a variation o:r the ___ ?_ graph .. 
__ ___.. 3. If' a bar 3 units long represents 3,000 bushels, a 
bar ~ long will represent 25~000 bushels. 
---
4. If the whole of a circle. represents $1.00, the sector 
which repre~ents 25 cents is _1_ of the circle. 
' 5. A graph which is best suited to portray the way the 
income of the government is. spent is called a ? 
graph. 
__ l_g)6. The two main clas.ses of graphs are (a) __!__ graphs 
_------rti_-+_) and (b) graphs of ? and _?,;....___ 
(c) 
__ '_....'m-."7. The general f'orm of' a linear equation is y =ntx:;-b. 
If' ".:x:" and nyu are the variables 1 and 11m" and "b" 
"b" are the constants 1 then another name :for "m" is 
--- ___!_ and for "b" is _!_. 
___ 8. What method of portraying f'acts gives the most 
de-tailed and exact inf'ormation? 
---
9. For a graph to be complete all the scales must 
be ? correctly. 
--....-
___ 10. The most popular type of graph is the __j_ graph. 
11. The name of' an instrument that makes graphs as 
----- it operates is ? • 
. -
___ 12. Name two (2) industries that you know are now employing 
graphs to better portray their annual reports. _!_~ _?_. 
__ _.....13. What is the practfca.l .. objection to the picture 
graph? _1_. . ·· • 
• 
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Part IV Read each statement carefully• If you think the 
statement is true, circle the letter trTn in front of 
the statement on this sheet~ If you think the statement 
is .false, circle the "F" in .fr.ont o.f the number o:f the 
statement. 
T F 1. The bar graph is o.ften used to picture a situation 
as it is at a given time, for example, to compare 
the number of pupils who take part in various sports. 
T F 2. The broken-line chart is used only when several facts 
are to· be shown on the same cb.art. 
T F 3. The rectangular graph and the circle graph have 
nothing in common. 
T F 4. A temperature graph is a straight line graph. 
T F 5. A pictogrgm is a variation of the composite-bar graph. 
T F 6. A good graph is accurate, neat, well-spaced on the 
page and easily understood. 
T F 7. The cut'ved-line gt>aph is used to picture a gradual 
' or continuous change. 
' 
T F 8. If (2,3) are the coordinates o.f a point on·a graph, 
then the length o.f the ordip.ate is 2 and the length 
of the abscissa is 3. 
T F 9. The circle graph is· the only graph that shows the· 
relation o.f the parts o.f a whole to each other and 
to the whole. 
T F 10. The title o.f a graph should be neatly printed above 
or below the graph. 
T F 11. The first step in ma~a g~aph is the planning·o.r 
the scale,. 
T F 12~ In constructing a circle graph, you can choose the 
si~~ of the sectors to rep~esent the given data. 
T. F. 13. A broken-line ·graph may be used to show visually 
that as one variable changes another changes. 
T F 14. The horizontal scale of a graph must always be the 
same as the ve~tical scale. 
T F 15- The bars o.f a graph should begin with zero. 
• 
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T F 16. In constructing a broken-line·graph you can choose 
the scales to be used to represent the given data. 
T F, 17. In a circle graph the whole amount is represented 
by 360 equal parts. 
T F 18. A graph is an application of proportion. 
T F 19. The rectangular graph shows the relationship of 
parts to the whole and to each other. 
T F 20. Data can not be misinterpreted if presented in 
graphical form. 
T F 21. ·Many f'acts which can be put into tabular f'orm can 
be made even more clear if' they are put in graphic form.. 
T F 22. Graphs are useful for they often call attention to 
conditions that can be improved or corrected. 
T F 23. Graphs sometimes enable us to tell in advance the 
probable tre~d of events. 
T F 24. Any point on the graph of an equation has coordinates 
which satisfy the equation. 
T F 25 .. Graphs tell a statistical story at a glance. 
. . . 
Part V Circle the letter of the best choice in each of' the 
following multiple choice questions in the space provided 
on the left margin. 
(a, b, c ) 1. The graph of A = s2 is a (a-broken; b-straigb.t; 
c-curved) line. 
(a, b, c ) 2. The graph of' P = 48 is a (a-broken; b-straigb.t; 
c-curved) line .. 
(a, b, c ) 3. X = 2y - 3 is a (a-broken; b-straigb.t; c-curved) 
line graph. 
(a, b, c, d ) 4. The graph 2y = x '1" 3 passes through the point: 
a -(3,2); b-.(2,~); c-(-2,-~); d-(-2,~). 
(a, b, c, d) 5. The graph of 2x • y~4 crosses the x-axis at 
the point: a-(0,4); b-(0,-4); c-(2;0); d-(-2,0). 
(a, b, c ) 6. The equations x~y = 2 and 2x - y = 7 have 
(a-none; b-one, c-many) connnon solutions • 
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(a, b, c, d) 7. In an equation such as 2x- y = 19, the letters 
"x" and "y" are known as: a-variables; 
b-constants; c-exponents; d-integers. 
(a, b, c ) 8. If. the graphs of two equations are parallel . ( II ) lines, the equations are called: : 
(a, b, 
a-simultaneous; b-dependent; c-inconsiatent. 
For problems 9 and 10, use the following facts. The 
number of years o:f service which ele.ven men gave to a 
fir.m before retirement are: 40, 35, 32, 32, 32, 30, 28, 
25, 22, 20, 12. From these statisti~s we :can determine 
the mean, the mode and the median number of years servi·ce. 
c) 9. We know that 30 
c-median). 
represents the (a-mean; b-mode; 
10. We know· that 32 represents the (a-mean; b-mode; 
c-median). 
Part VI Insert in the space provided, the letter of the graph 
from the list below, which would best represent the 
following facts: 
1. To show the fluctuation in the total corn production 
------ of the United States in the last ten years. 
______ 2. To show the average quotations in recent years fram 
month to month of leading industrial airplane stocks. 
___ 3. To show how the population of the United ~tates has 
shifted from rural co:rmnunities to the cities. 
______ 4. To show the hourly variations in temperature for 
a hospital patient. 
____ 5. To show the number of men and women now in service, 
serving in the various branches of the armed forces. 
--...:.... 
6. To record football game statistics. 
---
7. To show facts over a continuous period of time. 
-----
8. Show how people spend their incomes. 
9. Detecting earth tremors. 
10. Number of years of service for the eleven men prior 
----- to retirement. 
A .. - Multibar B Rectangular C - Broken-line 
D - Curved Line E - Circle F ... Pictogram G - Histogram 
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The Monday f'ollowing the pre-test, the movie "The 
Language of' Graphsn was shown in the classroom. Af'ter the 
movie a discussion was held about the- f'ilm. The following 
questions were suggested by the writer. Did the graphs portray 
the situation of' the Jef'f'erson High School newspaper crisis 
more advantageously than the tables of' f'acts and f'igures? Did 
you recognize the types of' graphs used and the means of' 
construction? Are there other phases o-f' lif'e which can have 
their story told more easily by use of' graphs? 
The next day we continued this discussion bringing in 
new ideas on the graphing of' health adve~tisements, television 
programs and commercials, taxes, money, time spent on various 
activities during a day, dairy records, and f'inancial reports. 
Of' considerable interest was a discussion of' a master's thesis, 
which contained a large number of' graphs, on the problems in 
the Wareham, Massachusetts school. Af'ter the pupils had been 
given this preview of' the type of' unit they were about to study, 
the study guide was given them to read over very carefully. 
The pupils were advised to pick out only those items 
pertaining to their needs and which they f'elt conf'ident in 
handling. If' the pupil was conf'ident that he or she understood 
the concepts involved in any one item, he was f'ree to pass on 
to the next one. 
The use of' practice materials, ref'erence books with a f'ile 
system, annual reports, practice tests and f'inal achiev.ment 
. e 
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tests were then expl~ned together with the guides for the 
individual and group study and the optional related activities. 
The class was instructed in the methods of reports, the use of 
the opaque projector, the bulletin boards, time allotted for 
oral. reports and the sharing or pooling of their various 
experiences with the other members of the class. 
It w~s suggested that each pupil be the most severe 
critic of his work. The writer spoke of the importance o:f 
accurate, honest work on the part o:f each pupil. At t;b.is time 
the following system was explained for obtaining the reference 
materials for special periods of study during the day. All 
materials were to be le.ft in the writer's classroom during the 
first two periods. During the rest of the class day, books 
could be signed out for one period at a time. During the night 
study-hall period all books were again required to be used in 
the writer's classroom. Books could be signed out overnight 
with special permission. When there was more than one copy of 
a reference book, town pupils were permitted to sign out the 
book for the entire evening. It was ·then emphasized that all 
books must be returned by 8:30 A.M. 
The use of special diagrams and forms which had been 
prepared on the duplicating machine, were explained and 
demonstrated. Samples of these appear in the appendix. 
Maintaining a note book or a folder was .optional • 
For individual and group study and investigation.-- If 
the following assignments have a single asterisk {*), they 
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are required by each student and are to be done individually. 
Those that have a double as.terisk (-i.~) are also required but 
are worked on in groups of two (2), only. When in group work 
each member of the group should assume responsibility for a 
certain· number of exercises or questions. Try to avoid 
duplication within the various groups. This work will. be used 
often in class discussions. For those thai:; are unmarked~ you 
are responsible for the informatio~but no detailed graphs 
need be drawn. 
nPredetermined instruction pointu is a reference for the 
teacher and means that this work will be developed by the 
teacher and pupils together. However., you need not wait for 
these lessons but may work ahead at yo~ own speed if you wish. 
The reference books for this work are on the top shelf. 
They are marked by capital letters in red ink on the bindings. 
(Practice tests have been prepared on the various items of work. 
Vl.hen you reach one of these indicated test points and you feel 
that you are adequately prepared for this test,_ speak to the 
teacher about it. You are not required to take these tests, 
but you will find them helpful in evaluating your own progress.) 
Consult the black card file for the names of unclassified 
books on the reference shelves. These may be used for additional 
drill on different type graphs. These are grouped by.problam 
types. Consult the teacher before doing this work. 
1. Do you know what a ratio is? a proportion? Review 
them in (8: 392-393) and (8: 46-50). 
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(*) 2. Approx~ate numbers: How are they used in statistical 
graphs? · What is the dirrerence between approximately correct 
and absolutely correct? (G: 280-281). 
( ~~-) 3. Reading graphs: What should we be able to read from 
a graph? How do we read it? (G:281-282). 
(*) 4. Choosing the type of graph to use: Suggestions through 
the advantages of each type. (G: 287). 
5. What do you know of the history of graphs? Who were 
the first men to use this means or expressing themselves? 
When did graphs become an integral part of business and everyday 
life? ( G:333) 1 (H: 284) ~ (T: 105). 
6. Practice-test I. 
( *) 7. Do you know a multi-bar graph when you see one? Have 
you ever read them? Can you make your own? What are the 
necessary parts to this type of graph? These are typical 
questions that you should be able to answer after examining 
the following referenc~s, which are listed in order of their 
importance: (T: 67-74 Study, 74 write out problems 3 and 5), 
(A: 200-201), (G: 287-296, write out 2, 31 and 5 on 289), 
(C: 252-253) 1 (E: 148-152), (L: 42-46), (S: 42-46) I and 
(J: 115-118). 
8. Practice-test II. 
(*) 9. Can you read a composite-bar graph? Are they.more 
convenient than multi-bar and circular graphs? How are the 
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scales arranged? Why is shading or hatching a help to this 
type? (T: 89-90), (A: 201-202)~ (J: 118-121, write out problems 
1, 7, and 8). 
(*) 10. Is a circle graph one of the more popular ones? Is 
it easier to tell a complete story with this type? Can you 
find percentage and measure angles with a protractor to determine 
the accuracy of a circle graph? What steps must be taken to 
make one of this type? The following references are listed in 
order of their ~portance: (T: 74-80, write out number 7 on 
page 80), (A: 199), (G: 293-294, write out 1, 3, and 5), 
(C: 253-254, 387 examples 6 and ll), (E: 146-148), (L: 47-48), 
(S:. 42), (J: 121-124). 
11. Practice-test III. 
(*) 12. \v.hy do we find big business using broken-line and 
curved-line graphs to record their daily operating procedures? 
' Many times one graph is superimposed on the other for comparison. 
Is it permissible to omit part of the scale, when that section 
is not being used? Exmnine the examples illustrated in the 
following references, which are again listed in order of 
importance: (T: 80-89, write out 1 and 7), (G: 290-291, Problems 
l, 3, and 5 on 291), (C: 388, 12 and 15), (E: 153-156)~ (L: 48-51), 
(S: 47-49), (J: 125-127), 
• 
13. Practice-test IV. 
(*) 14. Pictograms or pictographs are the most misleading and 
most easily distorted of any graphs we have. Can you see the 
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distortions used? ~nere are these graphs used most in every-
day life? Look at the enlarged example taken from Life Magazine 
that is on the blackboard. (T: 90-92), (W: 95-97), (T: 92, 
write out number 3). 
( -aH~) 15. Do you know the difference between a frequency graph 
and a multi-bar graph? Notice in the examples that follow how 
we set up a distribution table. Can you find the difference 
between the arithmetic avera.ge, the mean, and the mode? What 
is meant by a frequency polygon and how is it made? (T: 92-98, 
problem 4 on page 97), (T: 98-100, problem 3), (T: 97, probl~ 
10. Can you prepare this problem for class discussion, check 
with teacher), (E: 163-170), (P: 350-365, problems 1 - 26 
review), (~; 412-424), (M: entire book extra). 
16. Practic~-test v. 
(*) 17. Do you know what a cost graph is and how to read one? 
Have you ever heard about a "ready reckoner"? (P: 376.-377), 
(G: 144-146, write out number 5 on 152). 
( ir) 18. Write a short critical summary or review o:f the movie 
previously shown called the ttLanguage o:f Graphs". Limit yoursel:f 
to 300 words. 
(-l~~) 19. Working with your partner do the :following sets o:f 
problems :from the reference books indicated. (S: 29, problems 
1 and 3;.31 any two; 37 numbers 8 and 9; 123 numbers 1 and 3; 
124 $1500 table; 126 numbers 1 and 3) • 
- ... ; ... -.. ...--... 
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20. Choose•your own type of.' graph which will be appropriate 
to show the given·. relationships in the following exercises: 
,(G: 295-296 problems 1 to 6) ~· (L: ·52-53 problems 1 to 8'}. 
( w~) 21. Do you know what a river bottom chart is? Can you 
f.'indwb.ere the channel runs? .How deep is it? (C: 30 number 13). 
Did you ever try to plot a football ggme? Can you f.'ind 
the f.'inal position of.' tb.e ball with ref.'erence to the starting 
positi.on in each of.' the .f.?lloWing problems: · (C: 34 number 5), 
(L: .81 number 25) .. 
Have you ever thought of.' keeping track of.' certain movements 
by means of.' graphs such .as the movements of.' an elevator? Try 
to keep track of.' the elevator used in the department store as 
f.'ound in (B: 390 study number 1 and write.-·out 2 and 3). 
(**) 22. Do you know the correct eyemovements to be used when 
working with interest and f.'ormula graphs? (B: 376-378). Do 
you know ~he various types of.' graphs used in the following 
topics: Savings accounts, investments, stocks and bonds. 
(B: 116-145); Taxation- local, state and federal (B: 170-187); 
Comparisons and relations (B: 146-169); Insurance (B: 217-2361 
220, and 230, the story of claims paid). Prepare a short f.' our 
minute talk. on any of.' these. The opaque projector should be 
·help.ful •. 
(*) 23. A graph may enable us to arrive at new information 
connected 'with the. s-t;;atistics being graphed. (V: 209-210, 
write out 1 and.2), (U: 211-212). 
24. What is meant by a tabular method of' presenting 
f'acts? (S: 39-40) • 
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( ~'-*) 25. Have you ever tried to solve word problems graphically? 
Read over the f'ollowing ref'erences: (I: 61-62h (L: 63-67, 
write out 10 a.nd 14}, (J: 137-141). 
( ~h~) 26. Predetermined instruction point 
(*) 27. Read in one of' th~ f'ollowing references on how to 
plot or locate points by coordinates. Learn the def'initions 
of' such words as origin, abscissa, ordinate, axes, etc. 
Examine very closely the. illustrated problems and their 
solutions. When through, you should be able to plot or locate 
points by this new method. (G: 319-322, write out l- 8 on 322), 
(T: 202-206, very good illustrations), (C: 242-244), (L: 196-
199), (H: 276-280), (U: 214-215), ( J: 142-145), (Text: 286-287, 
287-288 write out 1 - 7). 
28. Practice-test VI. 
(*) 29. Remember our def'inition of' a linear equation? Let's 
learn how to plot thembymeaos of' two,orbetter three solutioos. 
Why are only two necessary? 'IPJb.en theo, use three? Work the 
f'ollowing assignments an the graph paper issued on request at 
the teacher's desk. (Text: 289, problems 1, 2, 10, 15 on 290, 
and 1, 2 and 12 on 298 to .300), (T: 205-206, Exercise 52 and 
Exercise 53, problems 1, 7, 11 and 14), G: 322-324, problems 
1 - 19 on 325), Extra, (C: 245, 1 - 21), (H: 281-283), (U: 216-
217), (J: 145-148). 
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({H~) 30 .. '~vhen two linear equations were solved as simultaneous 
equations previously, it was done by addition or subtraction, 
or substitution. See if you can find the solutions at this 
time by means of graphing., {I: 61, exercise 66), (T: 207-212, 
with 1 and 5 on 210), (G: 326-327), {C: 246-247), (H: 283-284), 
(S: 291-297), (J: 148-152). 
(iHt-} 31. :ti!xamine the follow.i.ng books to see the illustrations 
which clearly show the types of lines resulting from various 
formula equations. Can you spot those which will always be 
straight lines, curved lines, circles, elipse, etc. Prepare 
a brief report for class discussion. (G: 327-331), (I: 59), 
(I: 248), {J: 132-136), (Text). 
32~ Practice-test VII.· 
List·of references for the pupils for the core activity~-­
A. Allen, Edwin Brown, Dis Maly, s. Herbert Starkey, Jr., 
Vital Mathematics, 'fhe l0.acmillan Company, New York, 1944. 
B. Betz,William, Junior Ivlathematics for Today - Book Two, 
Ginn & Company, New York, 1934. 
c. Durell,F'letcher, E. E. Arnold, A First Book in Algebra, 
Charles E. Ivierrill Company, New York, 1927. 
D. Edgerton, Edward I., Perry A.Carpenter, Elementary Algebra, 
Allyn & Bacon, Boston, 1934. 
E. Edgerton, Edward I., Perry A.Carpenter, Elementary Algebra, 
Allyn & Bacon, Boston, 1939. 
F. Engelhardt, Fred, Leonard D. Haertter, First Course in 
Algebra, The John c. Winston Company, Chicago, l928. 
G. Hart, Walter W., Progressive First Algebra, D. c. Heath 
and Company, Boston, 1934. 
H. Hawkes, Herbert E., William A. Luby, Frank c. Touton, 
First-Year Algebra Elementary Course, New Edition, Ginn and 
Company, New Yor~, 1942. (Red) (12 copies) 
• 
I. Hawkes, Luby, Touton, NewComplete School Algebra, Ginn 
and Company, New York, 1934. (2 blue, black) 
J. Leventhal, Murray J., Modern ·Ale;ebra Exercises, Globe 
Book Company, New York, 1930. 
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K. fiiallory, Virgil s .. , A First Course in Algebra New Edition, 
Benjamin H. Sanborn &. Company, Chicago, 1943. (8 copies) 
L. l'fJ:cCormick, I slay F., Josiah Bartlet, George Yi. Creedman, 
Cecil A. Ewing, Ernest E. Rich., George R. Wilson, Algebra 
Review Exercises, Ginn and Company, New York, 1930. 
M. Milne, William J., ·war ter F,. Downey, First Year Algebra, 
American Book Company 1 New York, 1924,. 
N. Otis, Arthur s., Statistical Method in Educational Measurement, 
World Book Company, 2126 Prairie Avenue, Chicago, 1925. 
o. Rosenberg, R. Robert, Business Mathematics, Principles and 
Practice, The Gregg Publishing Company1 (Business Education Division, 1J.cGraw-Hill Book Co.;. Inc.) New York, 1950. 
P. Schorling, Raleigh, Jol:m R. Clark, Modern Mathematics 
Seventh School Year,. World Book Company, Chicago, 1924. 
Q.. Schorling, Raleigh, Jol:m R. Clark, Modern Al~ebra, First 
Course, World Book Company, Yonkera-on-Hudson,ew York, 1929. 
R. Schorling, Raleigh, John R •. Clark, Selma A. Lindell, 
Modern Algebra Second Course, World Book Company, Yonkers-on.-. 
Hudson, New York, 1929. · 
s. Shew, Gertrude W., A Student's Drill and Review Book in 
Algebra, Iroquois Publishing Company, Inc., Syracuse, N. Y., 1924. 
T. Smith, .David Eugene, William David Reeve,. Essentials of 
Algebra Complete Course,.· Ginn and Company, New York, 1924. 
U. Snyder, Daniel~ W., A1 ebra lVieanin and Master 
The John C. Winston Compan~, Philadelphia, 19 9. 
Book One 
8 copies~ 
V. Weir's, w·ebster, Walter W, Hart, Iv1odern ·High School Algebra, 
D. c. Heath & Company, Boston, 1923. 
w. Wells, Webster, Walter w. Hart, Fir~t Year Algebra, 
D .. c. Heath & Company, Boston, 1912 • 
62 
Optional related activities.-- In this part o:f the work 
you may do as many projects as you wish and as many as time 
will permit. It is suggested, however, that be:fore starting 
an activity,. you check with the teacher·as to whether or not 
you should try that particular one. Those :few that are marked 
with an asterisk are :for the more advanced students and should 
not be attempted without the consent o:f the teacher. The 
reference boo~s for this section have the small letters in 
green on the binding and are located on the bottom shelf. 
1. Consult the list of business :firms or factories on the 
bulletin board. After picking out one o:f these, write a letter 
to the firm asking them to send you copies o:f graphs used by 
them~ for.selling, reporting sales, predicting trends, etc. 
Prepare a neat report on this. Send to not more than two 
companies. 
2. Keep a record o:f the money you receive as an allowance 
and ways in which this money/is used. Prepare one of the three-
way comparison charts to illustrate this assembled information 
and discuss the contrasts it offers. 
3. Report to Miss Baker, the school nurse, who will be 
happy to help you and see i:f you can gather the necessary 
information to .. make sane striking graphs portraying the health 
o:f the school. Try to :follow di:f:ferent' lines :from those who 
have been there :first :for information. 
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· 4. There have been many fire alarms rung during the r:a st 
m.onth. Check at the firehouse to see where they were located 
. 
in town, what kind they were, and the extent of the damage. 
Neatly present this information to the class with your 
recommendations for corrective measures. 
5. If you like to dance you will be interested in the 
article entitled "Dancing learned through use of graphs". 
Analyze this new method of teaching the correct movements in 
ballet and ballroom dancing. Present your report during one 
of the flpooling-of'-e:x:periences" per;i.ods that is coming up 
Friday. 
6. Contact a member of the .faculty who receives the New 
Bedford Standard Times and ask him if he . will give you the 
graphs that appear each night under the heading "Business 
Spotlight". Record the weekly story about business and current 
affairs. 
7. How much interest do you have in the coming elections 
of 1952? Check the bulletin board for information on this 
subject and then consult the teacher as to where you may locate 
the pertinent facts, from graphs already assembled from recent . 
newspapers and magazines. 
8. Prepare a five minute talk on the questions and graphs 
from the oral exercise (h: 283-287) to be given while using the 
opaque projector. 
• 
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9. Bring to class (a) three graphs f'rom newspapers or 
magazines and (b) three sets of statistics relating to your 
own town or city. From (a) arrange the data in tabular form 
and f'ram. (b) represent the data in graphic f'orm. 
10. Do one of these: 
Make a large size copy on white paper of' the poster 
11Remarkable 25 - year growth of the United States" 
which plays a bar graph against a pictogram. ( i: 144). 
Make a copy of' the types of'.statistical graphs (T-2: 287) 
and comment on the back about each one brief'ly. 
11. From the financial, educational, utili ties, and govern-
ment reports, select one and construct a poster which tells the 
story involved. 
12. Read over the Wareham School Report -which shows the 
need f'or more schools in this area taking note of' the extensive 
use o:f graphs to convey this material to the board. Comment 
briefly on the type of' graphs used, their f'requency, and their 
accuracy. 
13. Using one or the blue cross folders, show by graphs 
the increase in rates for 1952 protection. Do your graphs 
adequately tell the story? 
14. In the.steel companies report on the Wage Case, are 
the :facts in the frequent graphs 'displayed without distortion? 
·Do they tell a quicker and more comprehensive story than would 
the use of words? Was the president justif'ied in seizing the 
companies in view of the :facts presented here? 
.e 
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15. Analyze the great storm of' Galveston~ Texas which 
occurred October 17, 1915 f'rom the comparison graph on (e: 212). 
What was the change in the purchasing power of a dollar 
between 1896.and 1916. (e: 216). 
16. In book (d: 44) repeat the chapter review problems 
l - 7 until you get them all right. Record your progress and 
plot the results. 
17. Do· you know when a person begins to earn the most 
money? When in lif'e do we usually reach a level of comf'ort 
in our everyday living? Copy the graph and answer these 
questions: (d: 179). 
18. Visit Mr. Winters, our local insurance agent, to see 
what types of graphs are employed in .his work. If' he has some 
graphs available,. bring them back and prepare them f'or a 
display poster. 
19. Secure a local time table :from Mr. Vicker's off'ice, 
make a condensed form showing only the principal stations 
within a distance of' two or three hundred miles, and graph 
several trains going each way. Can you read a time table in 
the graphic form? If' not, try the questions on (k: 115-117). 
20. Prepare a talk on the basic :facts about inf'lation · 
and stabilization put out by the Of'f'ice of' Publ:i:c In:rormation 
in the Of'f'ice of' Price Stabilization of' September 5, 1951. 
(Consult the teacher as to method of' procedure). 
21. Consult the black notebook on the middle shelf' which 
e contains many "Road :Dilaps of' Industrytt as edited by the Conf'erence 
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·· . Board, 247 Park Avenue, New York, 17, N. Y. These graphic 
portrayals of such topics as: saving by individuals in the 
United States 1940 to 1951; income of United States families, 
urban and rural, 1945 to 1950; crude oil reserves, United 
States, 1939 and 1951; or source of energy, United States, 
selected years; 1899-1951; could be treated in various ways. 
If you have some ideas, consult the teacher before attempting 
them. 
22. Take the graphs you have collected and neatly arrange 
them on the cardboards supplied. Then set up a brief summary 
of each one: where located, type, one or two strong points, 
and one or two weaknesses. If you so desire, add one or two 
questions you feel should be asked about the various parts. 
Not more than four graphs to a cardboard and permission. should 
be sought if more than three cardboards are desired. 
23. Ask for two af the cardboards ~repared by the teacher 
and on file in the white box. Prepare a report similar to the 
questions asked in the set preceding, number 22. 
24. In the book (b), Algebra an Interesting Langp.age, 
Mr. Breslich handles the topic graphs (Chapters VII and XII). 
Write a short adequate summary with illustrations,when practical. 
25. Do only one of these: 
(a) Illustrate how our time system is set up 
graphically by means of latitude and 
longitude into special time zones. 
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(b) Compare the Fahrenheit scale to the centigrade 
scale graphically by bars and by axes. (m); 
(P: 147-148), (Ivi: 60), (N: 206-207). 
(c) ·How are government lands set up? What is 
different in city plannl:p.g? Can you illustrate 
this graphically and report on same to the 
class? Books h, q, and c are very helpful. 
26. Compare the·graphs in books Q. and D, which depict the 
development of telephone usage in the United States. Write a 
report in which you defend one of.the graphs as being more accurate 
and more effective in truly representing the facts. (~: 44 and 
D: xx.iii). 
27. Bring to class one example of a good and a poor ~tatis­
tical.graph of each type studied. Give reasons for your choices. 
28. Do only one of these if interested. 
(a) Write a short paragraph or two telling the story 
of the serj,es of graphs on "The Disposition of 
our Consumers Milk Dollar", and organize the 
material into a single graph. (T: 1). 
(b) Could the story of rrwhat one Kilowatt Hour iVieans" 
be changed from a poster to a graph? Explain 
your decision. (T-1:. 95). 
(c) Can graphs make thework of fractions easier? 
Give illustrations. (T-1: 306-312). 
29. Prepare a check list of suggestions or requirements 
for good graphs of each type studied. (Consult T-3 Appendix). 
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Can you add others? Are all these necessary? 
30. Do one o:f these: 
(a) Make a copy :from {T-8) on one o:f the :following 
topic's.: ·r~dial plotting, milk contents, verbal 
display picture, organization or sector comparisons. 
(b) You will in .find in Book 11 r" on pages 36 and 37 a 
graph and question entitled nyour boys and girls 
do nOt play enough. Everyone should 1e arn to 
enjoy sportsu. Study the graph and questions 
and prepare a brief talk on the subject to be 
used· in conjunction with the opaque projector. 
31. Tell what kind o:f graphs are used in book (r) to 
handle the :following things:· industry and oil, lumber, crops, 
stock raising, iron and steel, growth o:f money, sales dollar,· 
:reeding <;:>ur plants, l;l.:fe insurance, taxes and porportions versus 
distortions. 
* 32. Advanced work on plotting by means o:f points in the 
Cartesian system. (Consult the teacher :for details). 
33. ·Do you. know what a J'-curve or a U-curve is? Consult 
the teacher as to the proper location of' this information. 
34. How much coal is produced by the United States in 
comparison with Germany, Great Britain and Ireland? Was the 
bar graph adequately prepared? Was it the best choice o:f 
graphs.? (h: 191). Can you illustrate the amount of' timber 
per acre of' forest in the United States? (h: 195). 
-- ...... ~,.· 
• 
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35. Take one of the specially prepared graph sheets. 
Make the three different type graphs, using the facts involved 
in problem 28. Comment briefly on the results. (h: 53, problem 28) 
36. Study the profile section of the bed of a stream 100 
,f.'eet wide. Why do the scales differ? What woUld be the width 
of the stream if a, flood raised the water level 10 feet? (f: 15). 
Dividing by proportions (f: 79). 
37. Review book (s). 
38. Those interested in swimming should stud~ the Curriculum 
Research - Boys' Physical Education.Progrmi:l. Chart and write 
a brief summary to present in class. (g). Can you improve on 
any type or scales in graphicrepresentation of statistics,. 
(q: 159-162),. 
39. Compare the current expenditures with current income 
for the Rochester public school (1: 139-141). Can you analyze 
the findings of the National Education Association, Research 
Di'vision on the Estimated Causes of School Costs Increased. 
(i: 231). , Research on equational .graphs. What makes for the 
difference in the hist~gra:ms on the same facts? ( i: 250). 
40. Select one of the comparisons illustrated and make 
it evenmore distorted (k: 83~99) •. 
(a)·Make a list of all the types of graphs which 
you have studied. (k: 235). 
(b) Find a good example of each type in newspapers 
or magazines. Mount on paper and hand in • 
e. 
(c) Make. up and answer five good questions based 
upon the graphs you are handing in. 
41. nA lesson on the arithmetic of thrift". Pick out a 
partner and prepare this skit. Make graphs to improve the 
play. (o: 320). 
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42• Could you explain dependence to the class? (m: 50-55)~ 
Why is it possible to use two different units of measure on the 
same scale? (m: 61). Chief causes of death. Which is ahead 
and why? 
43. Review of ratio and proportions. (t: 375-380) (t: 153-160). 
44. Review of Equations. 
45. What types of graphs will we encounter in algebra II? 
List and give an example of each. (n: 100-116). 
46. Compare this graph on temperature with the thermometer 
scale used previously. Which is more realistic and easier to 
comprehend. (a: 78-80). What else in aviation makes use of 
graphs? 
47. List the pages of the graphs in this biology boo~~ 
name them, state nyes" or "no" as to whether or not it is a 
good graph. If not put down only one fault. Check your resuLts 
with the master sheet in the blue envelope. (P). 
List of References for the Pupils for the 
. Optional Related Activities 
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F; Methods of Evaluating the Pupil's Work 
Teacher's observation.-- In addition to the objective 
tests, there are other methods by which a pupil's work in the 
unit will be evaluated. These questions give a clue to his 
grasp of the subject. 
1. How does he attack a problem or exercise? Does he 
have a systematic appro.ach or plan, or does he 
follow a d~sperate hit-or-misB policy? 
2. Does he recall the procedure for each type graph through 
understanding, or does he depend on memorizing? 
3. Does he cooperate in group work? 
4. Does he concentrate on new work that is being developed 
in class? Does he offer constructive suggestions? 
5. Can he give a. good class demonstration of his projects? 
6. Can he follow the explanation of a fellow student and 
detect errors or omissions? 
7. Can he.think on his feet and correct his own errors? 
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8. How good is he at detecting the pertinent information 
in a new exercise and drawing the proper figure? 
9. Does he confine his efforts to easy work or will he 
attempt difficult problems? 
The above questions were answered by the writer t s obser-
vation of the pupil. It should be noted that a low mark on 
the objective test might not necessarily demonstrate a lack 
of ability on the pupil's part. Such considerations as 
faulty reasoning, illness, emotional disturbance, etc., 
would, of course, influence his results. 
Therefore, the final evaluation of the pupil's progress 
in the unit was based . .on his standing on the objective test, 
and on the teacher's judgment as to how well his class work, 
group work and individual work disclosed the qualifications 
indicated in the foregoing questions. 
Tests and projects.-- The pr.e-test versus the final 
achievement test gi vea a: good comparison to show signs of 
improvement during the unit. This gain or loss can often 
verify the writer's observation of the pupil's day by day 
efforts. The mark on the final test as given in Table 1 on 
. . . 
Page 3 is naturally a strong factor in itself. 
The project materials for the individual study and 
optional related activities were the most important guides in 
evaluating the pupil's progress. The practice tests although 
not graded officially offered a good estimate of the pupil's 
•• 
progress at that particular time.· 
The :f'our practice tests are presented in the appendix 
to illustrate the type of.' questions asked on these tests. 
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The seven practice testa indicated in the study guide were 
all mimeographed. There were other practice teats located in 
the various re:f'erence books. These were on file in the teacher's 
assignment book. They were avai.l.able :f'or preparation :f'or the 
practice teats and for rechecking when a pupil did poorly on 
the mimeographed'test • 
CHAPTER III 
THE TEACHING OF TEE .UNIT 
Introduction to the unit.-- About a week prior to the 
teaching of the unit, the writer began to place various 
graphs and charts from magazines, papers, and pamphlets on 
the bulletin board and the walls of the room. Each day a new 
one was added to the display. Many of the pupils brought in. 
samples of graphs, they had come across in their work, which 
they desired to add to the collection. Since the interest in 
graphs was at a high peak, on the Wednesday- preceding the 
start of the unit, half the regular period was used for a 
preview of the coming work on the unit. 
The pupils were informed that this new work would be an 
experiment and quite different from the method they were 
accustomed to. 'J.:hey would have an opportunity to work in 
groups. They would have· many reference books wbich had been 
borrowed from permanent classrooms, from various interested 
teachers, from the writer's personal library and from book 
companies. Several students ~.sked about the possibility of 
using books of their own• This was encouraged as much as 
possible. One of the boys irolunteeredhis services as a 
photographer when the writer e:x::r;>ressed a hope that such 
. tangible evidence might be used in his paper • 
. . . -:-75-
The class was irif'ormed that the pre-test was not a 
regular test but simply a means by which the teacher and · 
the pupils could determine what the pupils already knew 
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about the· subject. ·An interesting change of' attitude was 
displayed by some of' . the previously disinterested pupils when 
they realized they would receive a mark which would not affect 
their regular grade. More of' the ndie":"hards" evinced interest 
when informed that a movie, "The Language of' Graphs", (men-
tioned in Chapter I), was to be shown. 
The pre-test was administered two days before the writer 
began the teaching of the unit. Tb.e pupils entered into the 
spirit of' the movement With a keen and vigorous display of 
interest. They worked diligently and averaged 50 minutes per 
pupil per test. Many were reluctant to turn ·in their papers 
early in fear that they might not do as well as they knew 
they could. One boy apologized for his weak background and 
training in regard to graphs and for his inability to do well 
on the pre-test. 
The Monday, following the pre-test, was set aside for the 
showing of the movie (15 minutes), and a class discussion on 
the questions which were pointed out in the unit assignment in 
Chapter II. Towards the end of the discussion, an explanation 
was presented of' the uhit assignments, the use of reference 
materials, and the file system. The movie operator experienced 
some focusing difficulty during the first period presentation• 
The only pupil that expressed a disappointment in the movie 
was from that aection. 
The pupils were duly inf orm.ed that in this method of 
. ' 
teaching they would have the advantage of searching for the 
answers to their problems in several books which were to be 
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kept on the reference shelves. These books were plainly marked 
in red ink for individual and group study and investigation 1 
in green ink for·· the optional related activities 1 and in blue 
. ink for the teacher • s references. 
After the study guides had been passed out, the pupils 
were shown how to use the referencesgiven in the study guide. 
They were also encouraged to use other books which were on the 
middle shelf, but which were not included in the references 
as they were received after the study guide was prepared. 
' The first assignment was number 18, fram the core 
activities 1 the summary of. the movie. Several of these sum-
maries were read the second day and following these the 
discussion of the first day was resumed. 
The second part of the study guide on optional related 
a:etivities was passed out and one copy posted on the bulletin 
board. It was explained to the class that the optional related 
activities were for those who found them interesting and who 
wished to work on them. Here again they were encouraged to 
contribute to this list of offerings. 
The class was informed that the practice tests referred 
to in the study guide were to be'taken as soon as the pupil 
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felt that he was ready for. them and that they could be taken 
in any order. Theywere advised to re-study any of the items 
which they were not sure of or which they had not been able 
to do. These tests were to be acquired from the teacher as 
needed. The idea of the final achievement test mark being 
the only official test mark for their work seemed to encourage 
· mos-t of them • 
.After an explanation of a pre-determined study point# 
the pupils were allowed to proceed on their own with the 
core activiti·es. Some broke up into groups while others 
progressed by themselves. 
General classroom procedure.-- In order to avoid confusion 
at the bookshelves at the beginning of each period, the class 
was divided into four sections. Each day a different section 
had first choice, second choice, etc. at the shelves. This 
method reduced the numbers around the bookcase at any one 
time. The idea of two pupils working together eut down the 
number of visitors to the bookcase as well. In addition, the 
writer stressed the idea that the pupils should organize their 
work during homeroom sessions sothat they would know exactly 
what they were going to do each day in class. 
More than two pupils working together was not encouraged 
bea.ause of the stationary chairs. and desks. However, the 
pupils were allowed to work in groups of three or .four at the 
conference tables!O There were three of these tables. This 
e. 
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arrangement worked out very well. While the pupils were 
working, the teacher walked around the room to observe and ask 
questions as to their progress as well as to give guidance when 
it was needed. In many cases~ help had to be given, especially 
to those pupils who were below average in the mental tests, 
indicated in Table 1, Chapter I. 
At the end of the first week, Friday was used for a 
discussion period and f'or the pooling-of-experiences on the 
work to date. This included a skitwritten and presented.by 
two pupils on the volume of'· sound during the '·periods of group 
work. They so cleverly influenced their audience by use of 
graphs on the necessity f'o:r the minimum of conversation a.nd 
lowness of voice that it·had immediate results. A visit was 
made to the class by_ the Headln.aster during the second week. 
. . 
He commented on the quietness 'of the room despite the great 
amount of activity taking place. He. was much impressed by 
this method of' teaching, especially the cooperative study 
groups and the pooling-of-experiences. 
A second project well done·was number 22, under core 
activities, which made use of the opaque projector. This, 
in turn, was followed by .same very neat work on assignments 
three and four of the optional related .activities •. 
The first .five minutes of each period we.re given· over 
to a question and answer session while the in<J.ividual ... pupils · 
were ,making .their book selections. On the Monday of the ... second 
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week this time was spent in a discussion and exhibition of' 
posters that had been.enthusias~ically created by same pupils 
over the weekend. 
The rest of' the second week, up to Friday, was spent on 
individual. and group work. On Friday the entire day was devoted 
to the pooling...;of'-e.:x:periences. Saturday was used f'or the f'inal 
achievement examination. All projects were handed in on the 
f'ollowing·Monday. At that time the questionnaire on the 
pupil's opinion of'the unit was administered. 
Class reactions.-- The class, on the whole, was very 
. . 
enthusiastic about the u:l::tit. · There were many. visible signs 
'_. ' . '· 
of' improved study habits duri:p.g this two and one half' week 
. . I 
period. 'l'wo ot the pupils who had been f'ailing consistently 
f'or several marking periods· showed a def'ini te improvement. 
They. enjoyed the work and turned in several creditable projects. 
One of' the pupils in the first period took advantage of' 
the opportunity' to . wander around' the room, trying to give the 
impression of' being very·busy. The writer quickly put an end 
to this. 
The writer noticed. that several of' the· pupils who ranked 
high scholastically teamed up with several of' the slower pupils. 
They acted as guides and encouraged some to a better job than 
. was anticipated. 
In recording the reactions of' the group t·o the unit by 
means of' the questionnaire found on page 9 6 of' the appendix, 
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' ' ' 
the writer discovered that 83i per cent preferred the unit 
method to the traditional method; 75 per cent felt the unit 
method was more difficult; 87~ per cent stated the unit method 
was more fun; and 80 per cent said that, in their opinion, more 
was accomplished by the unit method. On the question of working 
in pairs, it was surprising to see that 57 per cent favored 
working individually. Another note of interest was that all 
but two pupils found the pre-test a challenge. 
A few of the suggestions offered under question six were: 
a wider use of the unit throughout the year, setting up definite. 
daily assi~1ents or deadlines on phases of the work, projects 
should not be counted since one partner works harder than the 
other, and that more copies of all the books be provided. 
Under question seven, the writer noticed that the idea 
liked most was that each pupil was on his own, felt free to 
work, could work at his own speed for the final deadline and 
thus enjoy himself while working. Other ideas submitted were: 
more chance to learn from experiences of working together, 
one stays on one thing at a time, and one feels much freer to 
ask questions. 
As derived from question eight, the main objection to the 
unit method was there was no one to prod the pupil into doing 
his work day by day, and thus he might fall behind. 
From question five, it was discovered that the pupils 
would prefer the unit method to the traditional method in the 
ratio of 3:1 for their future .study in plane geometry. 
A few of the specific quotations from questions six~ 
seven and eight were the following: 
From question six: 
"I think more time should be given for the 
unit method and more time should be spent on 
linear graphs.n · 
"In the group method homawork should not be 
counted because one partner may do more than the 
other." , 
"The teacher should set a deadline for so many 
graphs and then assign a deadline for so many more 
graphs. In that way the pupil would be more likely 
to have his work done on time." 
From question seven: 
"Going f'rom one thing to another and not 
not staying on one subject toq long.n 
"I like being able to work in more than 
one book because one learns more." 
"Being able to choose the problems one 
would like to do." 
From question eight: 
"More copies of the books needed most, 
could be p~ovided.n 
"Too many reference books. 11 
"When you are working in the unit method, 
there are usually boys who want to fool in class •11 
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Test results;-- The same test was used f'or both the pre-
test and the final achievement test tor this unit. The results 
are found in Tables l and 3. When used as a pre-test~ it was 
noted that most of the pupils used the maximum time of' 60 
minutes. Only two pupils .took less than 30 minutes and six of' 
· .. 
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them needed less than 40 minutes. As an achievement test, 
however, several pupils handed their papers in early. One 
pupil ~inished his paper in about 30 minutes and passed it 
in. Seven others were f'inished,· but they spent the remaining 
ten minutes looking over their work. The average time, along 
with the mean, median and mode., f'or each test are f'ound in 
Chapter I, page 8. 
The range of' the scores as a preo..test was 37 to 74 and as 
an achievament test was 33 to 107. The highest possible score 
was 117. The sections, part II-2 and part V, made it.rather 
dif'.f'icult to obtain more than 110. Two days working time 
were lost f'rom the unit, due to special trips leaving the 
campus. The· result was that several pupils did not adequately 
cover the material in the aforementioned part II-2 and part v. 
All but f'our of' the pupils raised their scores f'ram f'our 
to 45 points in the achievement. test. The f'our pupils whose 
grades went down had to take the test under·unf'ortunate 
circumstances. The pupil in A-4, Table 1, had been restricted 
to his dormitory ~or almost half' the time of' the unit. His 
restriction was lif'ted just prior to the exam. This presented 
dif'f'iculties in. working with reference materials and sharing in 
the pooling of' group resources. Pupils H-28 and A-31 were 
in~or.med the day be.f'ore the achievement test that they were to 
repeat algebra I next year. Needless to say, neither tried 
very hard. Pupil A-25 had recel}tly arrived in .America f'rom 
84 
Venezuela. It was dif'f'icult f'or him to read in English quickly:· 
and ef'f'iciently. 
This test will have to be revised bef'ore being used again. 
Some of' the work was f'ound to be too easy, such as section one 
of' part I and part VI. Other parts were too hard, such as 
part I, section two, part II, section two and part v. Along 
with the revision of' these parts should come either an increase 
of' f'ive minutes in the time allotment or a reduction in the 
number of' questions. 
Writer's reaction to the unit.-- Generally speaking the 
writer f'eels that the pupils enjoyed working on the unit 
method. 
At f'irst they approached the work with usual pupil 
apathy. But bef'ore the end of' the f'irst week, it was interesting 
to observe a change of' attitude.toward algebra I. It was 
evident that many pupils were being introduced f'or the f'irst 
t~e to the use of' ref'erence books and ref'erence materials in 
conjunction with their classroom·work. This was the one phase 
of' the unit that everyone seemed to enjoy. 
In addition tothe·noticeable increase in interest 
toward algebra, there was a surprisingly large amount of' 
intere·st in advertising techniques which make use of' graphs. 
This writer was pleased to f'ind that the pupils recognized 
that graphs were more than. mere abstract f'igures in . an algebra 
textbook, but rather that.they had their practical applications 
-~ in everyday lif'e. 
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Another advantage of the unit method over the traditional 
method lay in the pupil's opportunity to put questions to his 
fellow pupil during the neeessary group work. Too rrequently 
pupils will hesitate to ask a question of the teacher which 
might express their lack of understanding or to criticize a 
particular phase of the work~ Although group· work may not be 
the most orderly way of conducting the class, the writer feels 
that the advantage of the pupils freely exchanging ideas and 
opinions was extremely beneficial in learning the work. 
Developing an awareness in the pupil of the variety of 
opinions and applications of algebra through the use of the 
optional related activities, coupled with the creation of an 
atmosphere which is conducive to a free exchange of ideas, 
is the outstanding attribute of the unit method. 
This observation is verified in the marked improvement 
or several or the pupils who indicated little aptitude in 
previous work and on the pre-test. Then, too, there were 
several high ranking students who raised their grades higher 
than anticipated. 
It seems ritting here to comment on the comparison or 
the effectiveness of the unit method taught at Tabor Academy 
this year versus the teaching of the traditional method at 
another school during the past six.years. These institutions 
are comparable in that they are both private schools drawing 
the same type of boy and presenting a similar educational 
• 
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environment. In both schools the pupils covered the same 
material in the same time. Although no facts are available 
to substantiate comparative result findings, it is the 
writer 1 s,considered opinion the Tabor pupils demonstrated 
a wider range of understanding and a finer grasp of the 
materials. 
Finally, the writer would like to express an inner 
feeling of satisfaction which c~ae from the preparation and 
teaching of a hew and exciting method of presenting algebra I 
to his pupils. One of the most desirable and necessary phases 
of teaching is the continued growth of the teacher in his 
subject. This de~idedly resulted from the writer's work on 
this unit. To pe sure, this method of teaching requires a 
greater amount of time and energy on the part of the teacher, 
but the unit method was more rewarding than the traditional 
method in terms of visible pupil growth • 
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38.1'' 
fr!)q1.l·3'1t Ly s GO·. ~ -.: .~~r-'3· · ~::n;, · HH'S, mer;az;i..tleS, n.nd boo1dets o 
to see b.ow it is nade. 
:!lect~,-;~ :=:eturns r.:adison :ii2',h School 
Po:C' F :.•csident of 3enior Class 
1i'or :~e:1ry Po t·t~r 
(i';)r .i~lice Jacobs 
For :b"'ri tz Krame:r 
For Sally riles 
350 
275 
125 
100 
let 
1. a) :·raere is the title of the gro:~Jh ";')lr:ced? -----------------
b) ''Jhat is t:~o horizontal sc~le? 
Hovr is :t t s~1.ovm.? 
c) I!l.w"1at seq ;ence are t~le bars arranged? '"'l::"'"";"""' ___ "':""" ___ -:--:""----::--'::""""' 
d) ··.'hat is t"1e r·.9l~tion bet'v.reen thic~~n.ess ni' bars and space b-:>tt:•ee11 bars? 
e) Goald t 1e~;3 data >~ave beel'l s::ovm by ?ictures~·-------------­
:;;at \'!o·J.ld the graph then :1a.ve be:)n called?---------------
2. Tf'le table below refer::: to t'~:e era:::'h above. Fill in th o bla··,l!s by 
co.-.1puti~1g t~le ratios :::~nd expre~si:ng them in three ways. 
Bars to be C·:>m:)ared .;.he aatio as Gor:nnonly Ratio ·'lritten natio as a 
s·tated as a i)!vision ti'ruc ti •J n &n 
Lowest Terms 
TT 
, .. 0 Porter and A. Jacobs 350 to 275 350 275 350-14 
275-TI 
rJ..._.,_ Jacob~ nnd E .. Porter I 275 to 
p 
.'(1 
~0 
~. 
Po 
P.:>rteP and li'. J-:: rar.!'3r to 
Kru~er o..~d ,. Porter to r ... 
Poz•ter ~.~nd s. ~.-iles to 
I.Iiles a:1d H. Porter to 
3.. On ;our squarod ~a )e:r pre;?are a bar gra :>h s~1owi "! :~: the followinc health 
L1fomation f'or the punils of" Jefferson Junior School. ·ne sure to u.seqa 
title. !Jumbor of pupils Wit~1 dAfACtive teeth 120 
l!umbor of pupils wit!~ defective vision SO 
Number of pupils with 1efective hee.ring 40 
Numbar of' pupils ~:·it'h 'r}Oor posture 100 
~!umber of ·::m-oils underwei~::\t 90 
4. :.:r. Peyton, pri!"!Ci-pai of the J. J 0 Sch., as\~ed t1·;e pupils in r.liss :!ax•ris 's 
l':'l.at'lematics claas to -,re?a.re a craph of the :f'ollowi ·lg facts f'or t'·:o Po T .. A., 
reeeti:1g... Show these .facts by a bar gra.Y)h. ]: of pupils w~' o entered 7th 
8r~.de 3 years ago - 175; ]: o.f pupils who continued in Bt!1 grade - 165; 
./ of pu?ils w:1o continued in 9th grade - 150; ]: of pupils wh o went to 
'Je···!ior ~Iic;h .Scho~l - 130 • 
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tt Practi ce Test/On Line Gra~ns 
- LL1e Gra·).i.!S are used to show facts ti1at c:.1ange continuously wi·c!1 out inter-
ruptions o Here ls a line 1gru.ph t'-1at pictures ;]valyn Patton's woight record 
on her school heal t'1 cardo · 
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Age i.t1 Years_ 
1. a) '7hat is the title of th·3 graph? 
::,'here is it :placed? 
b) '.'C.!at io t:1e horizontal scale? 
··:rhn. t does it show? 
c) ··!h at is t!1e vertiual scale?-------------~---------
T.nat does it s!low? · 
~How are ~a sc~es 1-n~d~i-c-a~t-e~d~?~-------------------~ 
e) How v.ras each :point located before the line was dra\m? 
-----------------
f) At age 10, :Welyn•s weJ.gllt was lbs. 
g) The ·)lot ted points ahov; t-:1 e w-a~l-s-=-~"l'"~"t_s_a-.s'-· obtained each year front age 6 
to 16.. If we read 'nvelyn• s weig!1t at age 9 years 6 months, cat we be 
nnre that the granh is accurate? ·:r.a at assum!>tion is i:mde in 
drawing lines betWeen plotted points? ---------------------------------
2o !:ere are .facts o~ ~velynt s height :t'or t·~e sa:~e ages pictured in thG v:eie',t 
graph V1 exereisa 1. On· yow squared paper show her C11S.n~se in heicht by a 
line gra?h·~~~--~~-----;~rt-~~~~~~~~~~~~~~ 
3., Below are 
from lS40 
~ ~e·;rosant 
Population 132 
ntion 14 
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Practice Testl]l:i/iatc!1lng .£quations and Gr.aphs 
a On this p~e you see the grar,~hs of' six. linear ecr:.1ations.. Five of" the 
W equations are givon ··.ere: 1). 2x .... 5 = y 2) x + y = - 17 
3) X= 2y + 13 4'9· X t 'Y = 5 5) x+3=y 
This l"leo.ns ~t o:f co~:trse, that the equat~on for one line is missingo ~'hich 
line is it? c i\.. A .,. :v :Hl rA IF 
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To solve t~·lis problem, you must l'!lo.tch t'1a f'ive :tines with the five given 
eq"...t.at:!.o:':'..s. I3ut you are first to cor..1plete certain state!~ents VtJhlch follow 
a,_d "'!i 11 help you in tho mat~hing. Loo!c at each. equation in its turn .. 
1) 2x - 5 = "3 
a) If x = B, then y = ? (Kow f'i"ld the point) 
b) If x :: -5, ti1en y = ? (Novv .f'in'.i th~ poin t) 
c) 'T"".erefore, th a line of equ ation 2x - 5 = y in line __ .... ?___ • 
. 2) X+ y = ~ 17 ·. . 
a) Ir-x-= -10, then Y= ?(U.f.t.p.) b) If~ 3 1 then r-?(:.J.f".t.p.) 
c) ~1erefora, t":·1e line .f'or equation x+y = -17 is li11e ? • 
3) X= 2y+l3 
a) I:t y = -16, t.':· .. en x = ? b) If y = 0 1 t ;.e~1 x = ? 0) Therefore, t~ !9 line for equo.tion X = 2y- + 13 is line _ _....? ___ • 
4) x + y = ~ ; a) If" x is 1, t!len r-? b) If" x is -8, t!::. o~ y=? 
c) . T!2e:t'efore, t"::.e li..'l').e ~or equation x + y ::;: 5 in line ? • 
~ 
0
5·. ) x + 3 = 7 ; a) If x is -1~ ~t then r- ? b) If x is 2 , then ye: ? 
. ) Theref-:1re~ t>.e line fo!' equation x+ 3 = y is line ? .. 
6) 'Vhat is the s'Lope of the line ·.vith t~·.e :missing eqUE.tion? 
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PUPIL'S OPINION OF THE UNIT 
Please give the following questions serious consideration 
and answer to the best of your ability. 
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1. Do you prefer the unit method or the traditional method 
of learning mathematics? 
2. Do you work harder with either method? It so, with 
which one? 
3. Which method do you think is more fun? 
4. Do you think you learn· more with one method or the 
other? If so, with Which one? 
5. Which method would you prefer for the new work on 
Plane Geometry? 
6. What suggestions would you give for improving either 
method? 
7. Wb.at do you like best about the unit method? 
8. What do you consider its worst feature? 
9. Do you prefer to wor~ alone or with a partner? 
10. Do you consider the pre-test a challenge to go on to 
learn a new topic? 
